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AMERICAN SOCIETY OF BACTERIOLOGISTS. 


THE third annual meeting of the Society 
was held at Chicago University on Decem- 
ber 31, 1901, and January 1, 1902. The 
President of the Society was Professor W. 
H. Welch, of Johns Hopkins University. 
The following are abstracts of the papers 
presented at the three sessions of the So- 
ciety : 

Conditions affecting the Thermal Death- 
point of Bacteria in Milk: H. L. Rus- 
SELL and E. G. Hastines, State Univer- 
sity, Madison, Wis. 

The authors have tested the resistance of 
bacteria in the surface pellicle (‘scalded 
layer’) that forms on milk when it is 
heated to temperatures of 60°C. and above. 
They confirmed under commercial condi- 
tions the fact demonstrated by Theobald 
Smith under laboratory conditions that the 
resistance of the tubercle organism is ma- 
terially inereased when milk is heated in 
contact with the air. In order to demon- 
strate this increased resistance more clear- 
ly they further experimented with a pecul- 
iarly resistant coceus that they had found 
in milk, which had, in a vegetative stage, a 
thermal death-point of 75°C. when exposed 
for ten minutes in sealed tubes. In open 
tubes the organism retained its vitality as 
high as 82°C. When surface membranes 
were removed and plated on agar, colonies 
developed from them, but not from samples 
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of the milk below. The increased resist- 
ance is not due to lowered temperature at 
surface, as was shown by removing mem- 
brane and placing same in water, when it 
sunk to the bottom. The protection there- 
fore afforded the bacteria is due to the na- 
ture of the membrane itself, preventing the 
heat from exercising the usual effect. 


The Comparative Growth of Bacteria im 
Milk: H. W. Conn, Wesleyan Univer- 
sity, Middletown, Ct. 

This paper deseribed a series of experi- 
ments, the design of which was to deter- 
mine what species of bacteria develop in 
milk during the first twenty-four hours and 
what species disappear. The general pur- 
pose of the experiments was to determine 
as far as possible the relation of milk bac- 
teria to the healthfulness of milk. The con- 
clusions presented by the paper were as 
follows: (1) Milk freshly drawn from the 
cow contains a large variety of bacteria. 
(2) For the first six hours and sometimes 
more, there is no increase in the number of 
bacteria, even when the milk is kept at 
70°. On the contrary, there is commonly 
a decrease due to what has been called 
the ‘ germicide power’ of milk. (3) Inthe 
fresh milk the largest number of bacteria 
are streptococci, which come, in most cases, 
directly from the udder of the cow. (4) 
During the first forty-eight hours there is 
a very great increase in the number of 
bacteria, but the number present after one 
or two days’ growth is quite independent 
of the number present at the start. In 
many eases milk, which when fresh con- 
tained a small number of bacteria, at 
the end of forty-eight hours contained a 
number far greater than other samples of 
milk which at the outset had a larger num- 
ber of bacteria present. (5) During the 


first forty-eight hours there is a consider- 
able inerease in the number of strepto- 
cocci, followed by their decrease and final 
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disappearance. (6) At the outset the num- 
ber of lactic bacteria is extremely small, 
so small as, at times, quite to escape obser- 
vation. (7) These lactic bacteria are, at 
least in the series of experiments described, 
derived from sources external to the cow 
and never, or rarely, from the milk ducts, 
(8) The lactic bacteria, though very few 
in number at the outset, increase far more 
rapidly than any other types, so that with- 
in twenty-four hours they are commonly 
in the majority, and by the end of forty- 
eight hours they commonly comprise con- 
siderably over ninety per cent. of all the 
bacteria present. | 


Rusty Spot in Cheddar Cheese: H. A. 
Harpine and L. A. Rogers, N. Y. Agri- 
cultural Experiment Station, Geneva, 
2: 

Rusty spot is a bacterial trouble of ched- 
dar cheese characterized by reddish-yellow 
diseolorations scattered in points or 
blotches throughout the mass. The cheese 
does not become poisonous and the flavor 
is not affected, but the market price is re- 
duced on account of the unusual appear- 
ance. This trouble is confined to a few 
factories, but a considerable part of their 
output is affected. A short, plump, causal 
bacillus was isolated by Cornell in 1898 
and ealled Bacillus rudensis. By the addi- 
tion of pure cultures to vats of milk he 
was able to reproduce the discoloration in 
the resulting cheese. In practice, the main 
source of trouble is the bacterial growth 
upon the factory utensils. However, there 
are often outside foci in connection with 
the dairies, capable of reseeding the fac- 
tory after it has been once freed from the 
infection by a careful cleaning and disin- 
fection. The direct application of steam 
to all the factory utensils on three days 
each week was tried in three infected fac- 
tories during the past season. This is 
most easily accomplished by placing all 
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the small utensils in the large vat, drawing 
a canvas cover over the same and forcing 
steam into the vat for twenty minutes. 
This treatment was highly successful in 
two faetories and fairly so in a third where 
the outside influences were quite unfavor- 


able. 


On the Apparent Identity of the Cultural 
Reactions of B. co communis and Cer- 
tain Lactic Bacteria: S. C. Prescort, 
Massachusetts Institute of Technology, 
Boston, Mass. 

While engaged in an examination of cer- 
tain laectie bacteria, the author was im- 
pressed with the similarity presented by 
some of the cultures to B. coli communis, 
and has earried on investigations with a 
large number of lactic-acid-producing or- 
ganisms, comparing their cultural reac- 
tions to those of B. coli. He defines the 
colon bacillus as a short, motile rod of 
intestinal origin, which forms thin, irreg- 
ular films upon the surface of gelatin ; pro- 
duces no liquefaction; gives nail growth 
in stick eultures; a whitish translucent 
layer upon agar; a more or less abundant, 
moist, yellowish growth upon potatoes; 
produces turbidity and some sediment in 
broth; ferments dextrose and lactose with 
the formation of gas; reduces nitrates to 
nitrites; ecoagulates milk; reduces litmus 
with subsequent slow return of the color, 
and produces indol. 

The laetie acid group is broadly defined 
as consisting of those bacteria in which 
the ability to bring about the fermentation 
of sugars to lactic acid is strongly devel- 
oped. Forty-seven cultures were isolated 
from the following sources: bran (7), 
fresh meat (3), sour milk (4), flour (2), 
cornmeal (6), buekwheat (7), barley (4), 
butter culture (3), an acid-producing or- 
ganism in technical use (5), and a break- 
fast food (2). All these were tested in 
the following particulars: growth on lit- 
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mus, lactose agar, gelatin agar, milk, dex- 
trose broth, nitrate solution, Dunham’s 
solution, bouillon and potato; and were 
further compared morphologically with re- 
lation to motility and spore formation, and 
with relation to air. Of the forty-seven 
cultures examined, twenty-five gave the 
typical colon reactions; six gave the tests 
weakly or failed in one test only, while 
the others failed in a greater degree. Some 
of the bacteria from most of the sources 
gave typical colon reactions. 

The author points out two views that 
may be entertained regarding these ba-. 
eilli: (1) They may be true colon bacilli 
from sources which can only be conjec- 
tured, or (2) they may be lactie acid 
organisms, not absolutely identical with the 
eolon bacilli, but yet almost impossible to 
differentiate from them. The latter view 
the author regarded as more probable. Of 
great importance is the fact that had they 
been isolated from water they would have 
been undoubtedly regarded as colon ba- 
cilli. Hence the work has a very practical 
sanitary bearing and indicates that too 
much reliance must not be placed upon the 
so-called colon test of potable waters. 


Oysters and Sewage in Narragansett Bay: 
CateB A. FULLER, Brown University, 
Providence, R. I. 

The city of Providence discharges, daily, 
about 14,000,000 gallons of sewage into 
upper Narragansett Bay, chiefly through a 
single main. This sewage is carried down 
the bay by tide and comes into more or less 
direct contact with some of the oyster beds. 
Samples of water and oysters were col- 
lected from different localities in the bay, 
and analyses made before the material was 
six hours old. The ordinary tests for sew- 
age contaminations were used, the fermen- 
tation tube, earbol broth and litmus lactose 
agar. 

The results showed: (1) That water, 
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oysters, mussels and clams from a point 
one quarter of a mile distant from the 
sewer opening contained B. coli, B. cloace 
and Bact. lactis aérogenes. (2) That water 
and oysters from a bed two miles below the 
sewer contained the same organisms. (3) 
That thirty per cent. of the oysters and 
about sixty per cent. of the water samples 
from a bed situated in a strong tidal cur- 
rent, about five miles from the sewer, con- 
tained B. coli. (4) That forty per cent. 
of the oysters and seventy per cent. of the 
water samples from a bed in sluggish 
water, five and a quarter miles from the 
sewer, contained B. coli. (5) That oysters 
from a bed six miles below the sewer con- 
tained B. coli. (7) That oysters from a 
bed six miles and one half below the sewer 
contained no colon bacilli; the water con- 
tained B. coli only occasionally and then 
on a falling tide. (7) That beds still far- 
ther down the bay were entirely free from 
contamination. 


Toxicity of Water toward Pathogenic Bac- 
teria and the Possible Significance of the 
same in the Spontaneous Purification of 
Polluted Waters: H. L. Russeui, Madi- 
son, Wis. 

The preliminary data here reported have 
to do with the action of natural water on 
the vitality of various bacteria, particular- 
ly pathogenic organisms. When typhoid 
and colon organisms (several cultures of 
each) were inoculated in boiled waters 
(surface, deep well, spring) growth gen- 
erally occurred. This was more marked 
with the colon than with the typhoid, and 
was more pronounced where the seeding 
was light. When the same cultures were 
exposed to the action of water filtered 


through a Chamberland or Berkefeld fil-— 


ter, or to etherized waters in which the 
anesthetic had been removed by aspira- 
tion, growth not only did not take place, 
but the numerical content was greatly re- 
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dueed, so that the cultures were often ster- 
ile in twenty-four hours. Further test 
showed that this toxicity of filtered water 
was lost when heated to about 60°C. for ten 
minutes. The origin of these toxie sub- 
stances is ascribed to the development of 
water bacteria, as shown by taking boiled 
lake water and seeding the same with water 
bacteria. After incubation for thirty- 
three days, this water was again filtered 
and found toxie for typhoid and colon, 
which toxicity was again lost by reheat- 
ing. Some bacterial species develop luxu- 
riantly in standing water and, in some of 
the cases, it was found that these grew 
quite rapidly in filtered water, indicating 
their ability to tolerate the toxins. The 
relation of this toxicity to the destruction 
of pathogenic and fecal organisms in water 
was suggested. 


The Bacteria of the Ames Sewage-disposal 
Plant: L. H. PamMMet, Agricultural Col- 
lege, Ames, Iowa. 

The Ames sewage disposal plant has 
been in operation since 1898. During this 
time bacteriological, chemical and temper- 
ature records have been kept; account also 
has been taken of the flow of raw sewage 
and the effluent. These records indicate 
that this form of sewage disposal is a most 
efficient one, and is adapted for many in- 
land towns. The average number of bac- 
teria per c.c. in the effluent from January 
to December, 1899, inelusive, was 5,127. 
For the year 1900 the record is somewhat 
incomplete, arising from an unavoidable 
loss by fire; but from January, 1900, to 
September, 1900, inclusive, it was 5,414, 
having been as efficient as the previous sea- 
son, the smallest number having been 
found during August, when there were 
546. In January the average was 830; in 
September, 850. The average number of 
bacteria in the manhole, from August, 1899 
to September, 1900, inclusive, was 639,720. 
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The average number of bacteria in tank 
during the same period was 446,611. The 
records during 1901 are as follows: Aver- 
age number of bacteria per c.c. in effluent, 
14,785; average number of bacteria per 
ec. in manhole, 1,318,328 ; the average num- 
her of bacteria per ¢.e.in tank, 1,667,522. 

No effort has been made to study a large 
number of different forms found in the 
effuent. B. cloace, B. coi communis, B. 
liquefaciens fluorescens and Sarcina auran- 
fica have been found. Bacillus prodigiosus 
has also been found. This was introduced 
from the Manhattan sewage in 1900. That 
season it was found three times in the tank 
on June 19, in the east effluent on June 22, 
and in the west effluent on June 27. It 
was not found again till August, 1901, 
when it appeared in the effluent and con- 
tinued to appear until the first of Septem- 
ber. Various media were used. The Niit- 
erstoff Heyden did not prove better than 
either pepton agar-agar or pepton gelatin. 
The blue litmus-agar and gelatin are ex- 
cellent for differentiation. 


On the Germicidal Action of the Organic 
Peroxides: Drs. F. G. Novy and P. C. 
Freer, University of Michigan, Ann 
Arbor, Mich. 

The investigation of the authors was be- 
gun with the object in view of finding the 
correct explanation of the action of metals 
and of sunlight upon bacteria. As is well 
known, certain metals, such as gold and 
copper, exert a marked inhibiting and even 
germicidal effect upon some bacteria. The 
studies of Miller, Behring and Bolton, 
Thiele and Wolf, have fully established the 
above-mentioned fact, but the interpreta- 
tion of the results has not been wholly sat- 
isfactory. The fact that various surfaces, 
such as metals and fabrics, exert a marked 
effect upon the formation of benzoyl acetyl 
peroxide was established by the authors 
and served as a basis for the view that met- 


SCIENCE. | 365 


als act upon bacteria by giving rise to en- 
ergetic peroxides, which, of necessity, must 
be more active than ordinary peroxides. 
The action of sunlight has been ascribed 
by different workers to hydrogen peroxide, 
but the destructive action observed is great- 
er than that which can be credited to this — 
body. In order to substantiate the theory 
of the authors regarding the action of met- 
als and of sunlight, it was deemed neces- 
sary to investigate the action of a number 
of known organic peroxides. The results 
show ‘that some of these bodies, such as 
aceton peroxide and dibenzoyl peroxide, 
are wholly inert. 

On the other hand, solutions of diacetyl, 
benzoyl acetyl, and of benzoyl hydrogen 
peroxides, and of phthalmonoperacid, ex- 
ert pronounced and even remarkable germ- 
icidal properties. With reference to diace- 
tyl peroxides and benzoyl acetyl peroxide, 
it was shown that the bodies themselves are 
chemically and bacterially inert, but: on 
contact with water they undergo hydroly- 
sis and give rise to the extremely energetic 
acetyl hydrogen and benzoyl hydrogen per- 
oxides. 

A solution of these peroxides (1: 3,000) 
is capable of destroying all pathogenic bac- 
teria, and even such resisting spores as 
those of the potato bacillus, within one 
minute. Cholera and typhoid germs added 
to tap water are promptly destroyed by 
the addition of one part of peroxide to 
100,000 parts of water. The authors point 
out the probable value of these peroxides 
in the prevention and cure of these and 
allied diseases. The destruction of bac- 
teria in the mouth and saliva takes place 
with extraordinary rapidity and the re- 
agents have shown themselves useful in dis- 
eases of the mouth. 

The powerful effects of the organic per- 
oxides is not explainable as due to nascent 
oxygen, since a solution of hydrogen per- 
oxide, which will produce equal germicidal 
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action, contains one or even two hundred 
times as much nascent oxygen. The au- 
thors incline to the belief that the acetyl 
and benzoyl ions are the active agents. 

Full papers upon this subject will ap- 
pear in the Journal of Experimental Medi- 
cine and in the American Journal of 
Chemistry. 


The Etiology of Yellow Fever: WALTER 
Reep, M.D., Surgeon U. 8S. Army, and 
JAMES CarROLL, M.D., Contract Sur- 
geon, U. S. Army. 
In former contributions to this subject 

the authors have shown by observations 

made on human beings that yellow fever 
may be produced in the non-immune indi- 
vidual either by the bite of the mosquito 

(genus Stegomyia) or by the subeutaneous 

injection of a small quantity of blood (0.5 

to 2 ¢.c.) drawn from the general circula- 

tion of a patient suffering with this disease. 

Thus far, however, microscopic examina- 

tion of the blood, as well as of the bodies 

of infected mosquitoes, has proved nega- 
tive. Cultures taken from the blood dur- 
ing the active stages of the disease also 
have yielded equally negative results. 
Leaving out of consideration, therefore, 
for the present the further microscopical 
search for the specific agent, both in the 
blood of the sick and in the bodies of 
infected mosquitoes, the authors presented 
some additional observations bearing on 
the etiology of the disease. In conduet- 
ing these experiments they have been 
guided by the observations of Loeffler and 

Frosch on the foot and mouth disease of 

eattle, wherein it was conclusively demon- 

strated that the specific agent of this dis- 
ease was so small as to readily pass through 
the pores of a poreelain filter. 

Adopting the same line of procedure, it 
was ascertained that in yellow fever the 
blood serum which has been filtered 
through a Berkefeld laboratory filter is 
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still capable of producing this disease when 
subcutaneously injected in small quantity 
(1.5 ¢.e.) into non-immune human beings. 
The authors reported an attack of yellow 
fever after the usual period of ineubation 
in two out of three individuals thus 
treated, and further stated that the blood 
drawn from one of the cases produced by 
the injection of the filtered serum was ¢a- 
pable of producing an attack in a third 
individual, when injected in small quan- 
tity; thus proving that the specific agent 
had really passed through the filter. 
They were also able to show that the 
blood in yellow fever, when heated to a 
temperature of 55°C. for ten minutes is 
quite innocuous if injected into susceptible 
individuals. The specific agent of yellow 
fever therefore is destroyed or markedly 
attenuated by this degree of heat. 


Brain Abscess in Typhoid Fever due to 
Bacillus typhosus: R. W. McCutntocr, 
Rush Medical College, Chicago, 
There are mentioned in the literature up 

to August, 1901, nineteen cases of menin- 
gitis and five of abscess of the brain in 
connection with typhoid fever, Bacillus 
typhosus having been present in all the 
eases of meningitis, but not found in any 
ease of abscess of the brain. 

Clinical History.—Temp. 101° a.m. to 
104° p.m. In second week, rose spots 
appearing on 8th day, nausea on taking 
food; diazo-reaction questionable. Third 
week, agglutination test probably positive. 
Fifth week, 33d day, three epileptiform 
convulsions at intervals of forty minutes, 
followed by clonic spasms lasting five min- 
utes, very much more marked on the right 
side than on the left; pupils equal. Much 
mental confusion in following two weeks, 
with marked amnesic aphasia. During 
eighth week, much better. In ninth week 
spasms returned, with coma, terminating 
in death on the 66th day. 
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Autopsy.—Suppurative basilar menin- 
gitis; abscess of left temporal lobe; puru- 
lent exudate in lateral ventricles; healing 
typhoid ulcers in ileum; acute splenic tu- 
mor; cloudy swelling of solid viscera; mod- 
erate diffuse arteriosclerosis ; chronic inter- 
stitial nephritis. 

Histology.—The organs show the usual 
typhoid appearances. The wall of the 
brain abscess shows a capsule, with puru- 
lent exudate inside, and regenerative 
changes outside; and with groups of short 
blunt baeilli with rounded ends, both inside 
and outside the capsule. 

Bacteriology.—The cerebellar exudate 
and the cerebral abscess both contain in 
pure cultures an actively motile bacillus of 
typhoid-like morphology, which from its 
crowth on differential culture media and 
from its reactions with typhoid serum, and 
the action of its specific serum on typhoid 
and allied bacilli, is evidently Bacillus ty- 
phosus. The same organism, together with 
Bacillus coli communis, is also present, in 
the liver and kidney; the lung contains 
Staphylococcus pyogenes citreus; the blood 
from the heart and the kidney is sterile. 


The Diplococcus scarlatine: W. J. Cuass, 

M.D., Chieago, Il. 

The author gives a brief description of a 
germ which he considers the etiologic fac- 
tor of searlet fever. This germ is a poly- 
morphie ecoceus, usually occurring as a 
large diploecoceus. It stains with any of 
the ordinary aniline stains, has no capsule 
and no independent motion. It forms 
small grayish-white colonies upon a special 
medium devised by the author, consisting 
of glycerine agar to which five per cent. of 
garden earth has been added. It also 
grows to some extent upon blood serum 
and in bouillon. It is found in the throat 
secretions, blood seales and urine of pa- 
tients suffering from scarlet fever. It is 
also found in certain cases of angina which 
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are probably scarlatina sine eruption. 
Control experiments have been made show- 
ing that the germ is found practically only 
in eases where contact with scarlet fever 
patients can be traced. Swine, guinea- 
pigs and mice are susceptible to the diplo- 
eoccus. In swine a disease characterized 
by fever, a red rash and subsequent seal- 
ing has been produced by Gradwohl 
Jaques and the author. Organs from these 
animals examined histologically by Le 
Count showed the changes usually found 
in fatal eases of scarlatina. Experiments 
were made regarding immunity. These 
showed that blood from a searlet fever pa- 
tient conferred immunity against the 
Diplococcus scarlatine. Guinea-pigs were 
also immunized by means of blood serum 
from a pig that had been injected with 
gradually increased doses of the toxin. 
The author gave the following reasons why 
he considers this diplocoeceus to be the 
causative factor of scarlet fever. (1) 
Because the germ is invariably present in 
eases of scarlatina. (2) Because it is a 
decidedly pathogenic microorganism. (3) 
Because with it a disease can be reproduced 
in swine which closely resembles scarlet 
fever. (4) Because blood serum from a 
scarlet fever convalescent exerts an in- 
hibitory effect upon the germ, whether in 
the body or in culture. (5) Because the 
germ grows in milk without producing any 
change in the medium. (6) Because the 
disease produced in mice and swine is*con- . 
tagious. (7) Because the authors’ find- 
ings have been corroborated by reliable ob- 
servers so often that errors of observation 
ean be excluded. In closing, the author 
makes a plea that the germ be given a 
thorough investigation, as he feels certain 
that unprejudiced work will show the 
truth of his statements. 


A Contribution to the Physiological Differ- 
entiation of Pneumococcus and Strepto- 
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coccus, and to Methods of Staining Cap- 

sules: P. H. Hiss, M.D., College of Phy- 

sicians and Surgeons, New York. 

The author believes that up to the pres- 
ent time it has not been demonstrated that 
pneumocoeci and streptococci ean at all 
times be clearly differentiated from each 
other. Well-marked capsules have been 
found by various observers to occur on 
organisms more reasonably classified as 
streptococci than as pneumococci. On the 
other hand, capsules may not be demon- 
strable by the usual methods on pneumo- 
coeci, especially when these organisms are 
growing on artificial media. Pneumococ- 
cus cultures may also show a predominance 
of chains, while streptococci may oceur in 
pairs. ‘The usual cultural characters and 
reactions of these organisms are at the best 
not diagnostic, and are subject to varia- 
tions. 

Experiments by the author, with cul- 
tures of pneumococci and streptococci from 
many different sources indicate  well- 
marked, constant differences between the 
metabolic activities of pneumococci and 
those of streptococci. These differences in 
metabolism become apparent when the or- 
ganisms are cultivated in the following 
media: (1) A medium composed of ox 
serum, one part; distilled water, two 
parts; normal sodium hydroxid, 0.1 per 
cent. (2) A medium composed of ox se- 
rum, one part; distilled water, two parts, 
and inulin, 1 per cent. These serum media 
are not coagulated by boiling and are ster- 
ilized at 100°C. Acid is formed in each of 
these media by pneumococci when grown 
at 37°C., and a solid yellowish-white coagu- 
lum results. The coagulation is rapid in 
the inulin medium, slower in the alkaline. 
Streptococci do not form acid in these me- 
«dia, and no coagulation occurs. These 


media have, therefore, in all instances, 
served to differentiate pneumococci from 
streptococei. 
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Other mono-, di- and poly-saecharids 
were tested in media made in the same 
manner as the inulin medium, but were 
fermented and the media coagulated, by 
various members of the _ streptococcus 
group, as well as by pneumococci. Hence, 
these carbohydrates are not of use in dif- 
ferential tests. Special methods were de- 
vised for demonstrating capsules on pneu- 
mocoeci and streptoecoecei. Chief among 
these was to grow the organisms on ascitic 
serum agar, preferably plus one per cent. 
glueose. Spread the organisms on the 
cover-glass by mixing with a drop of 
serum, or a drop of one of the fluid serum 
media. Dry in the air and fix by heat. 
Then stain for a few seconds in a one half 
saturated aqueous solution of gentian vio- 
let. Wash off with a 0.25 per cent. solu- 
tion of potassium carbonate, mount and 
study in this solution. This is a good stain 
for capsules of pneumococci in blood or 
serum of infected animals. Pneumocoeccus 
capsules may also be stained by the follow- 
ing method and be mounted in balsam 
without injury. A five per cent. or ten per 
cent. solution of gentian violet or fuchsin 
(500 sat. aleoholiec sol. gentian violet plus 
95 e.c. distilled water) is used. This is 
placed on the dried and fixed cover-glass 
preparation and gently heated until steam 
arises. The dye is washed off with a 
twenty per cent. solution of copper sul- 
phate (CuSO, eryst.). The preparation is 
then dried and mounted in balsam. By 
these methods most streptococci were 
found to have capsules. 

Well-marked examples of encapsulated 
organisms, such probably as those which 
have been described by some investigators, 
and separated by them into new species 
distinet from Streptococcus pyogenes, or 
with no certainty differentiated from pneu- 
mocoeci, have been examined and have been 
found to correspond to Streptococcus pyo- 
genes in the media mentioned in this paper. 
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The conelusion from these facts is that 
such encapsulated organisms should with 
hesitation be separated from Streptococcus 
pyogenes, unless well-marked cultural dif- 
ferences ean be shown to exist. 


Branching in Bacteria, with Special Refer- 
ence to B. diphtherie: Hispert W. 
Hm, M.D., Boston Board of Health 
Bacteriological Laboratory. 

The chief problems considered divide 
themselves into morphological and physio- 
logical or developmental problems. The 
ceneral subject is one of fundamental im- 
portanee, theoretical and, in its relation to 
diagnostic work, practical. 

The principal hypotheses to be consid- 
ered as offered to explain branching may 
be briefly stated: (1) Accidental oppo- 
sition. (2) Budding from single-celled 
rods. (3) The turning aside of a medial 
cell in a chain of closely connected cells, 
supposed to compose the larger bacterial 
rods, and the subsequent ‘ chaining out’ of 
such a cell (Nakanischi’s view). (4) The 
development of a medial melochromatic 
vranule of a new rod. (5) Involuntary 
changes. 

The writer describes the results of the 
examination of individual bacilli develop- 
ing in a moist warm chamber under the 
microscope and concludes: (1) That de- 
generative (involutionary) changes do at 
times give rise to distortions distantly sim- 
ulating branches. (2 and 3) That active 
branching, by apparent budding resulting 
in multiplication, does occur in young 
(five to ten hours old) cultures.on agar. 
(4) That various modifications of the pro- 
cess exist. (5) That such branching. may 
be reversionary or evolutionary in charac- 
ter, but involutionary only in the case 
noted above (1). 


A review of the literature and considera- © 


tion of nomenclature follow, and a number 
of drawings are given in the full article. 
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‘Hanging Block’ Preparation for Micro- 
scopic Observation of Developing Bac- 
teria: Hissert W. M.D., Boston 
Board of Health Bacteriological Labora- 
tory. 

The writer cuts a cube of nutrient agar 
from a Petri dish full of solidified jelly. 
The organism to be examined, as an emul- 
sion in water from a solid culture, or as a 
drop of broth from a liquid culture, is 
spread upon the upper surface of the 
agar, as in making an ordinary smear prep- 
aration on glass. After drying the cube at 
37°C. for ten minutes, a clean cover-slip is 
applied to the inoculated surface and sealed 
in place by running a little melted agar 
round the edges of this surface. The cov- 
er-slip is then placed over the opening in 
the moist chamber, the agar block lower- 
most, and the microscope focused upon the 
bacteria. For organisms growing best at 
37°C. some form of warm chamber is nee- 
essary. The writer describes two such 
warm stages, devised by himself, and a 
very simple method of securing a cireula- 
tion of warm water through them. 


A System of Recording Cultures of Bac- 
teria Genealogically for Laboratory Pur- 
poses: Burt Ransom Rickarps, 8.B., 
Boston Board of Health Bacteriological 
Laboratory. 

The writer applies to the recording of all 
individual tube cultures of bacteria and 
the data relating to them a modification of 
the Dewey Decimal System under ecard eat- 
alogue entries to correspond. Each species 
is known by some whole number in the 
hundreds (or thousands if a great many 
cultures of one species are to be dealt 
with). Thus: 


B. coli=100, 
B. typhi=200, 


B. diphtherie=—300, 
B. mallei=400. 


Individual specimens of any one species 
are numbered in the order of their isola- 
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tion, 1 to 49 (or 1 to 499 if the species are 
numbered in the thousands). Thus: 


B. mallei from one horse=401, 

B. mallei from a second horse=402, 

B. mallei from a different lesion in the second 
horse 403. 


The first culture isolated pure is given 
a number in the first place of decimals— 
thus the pure culture of glanders bacilli 
from the first horse mentioned would be 
401.1. 

Subeultures are expressed by the num- 
ber of the original culture with the figure 
1 placed in the next right place of deci- 
mals. If further subeultures (sister ecul- 
tures) are made from the same mother eul- 
ture, they are differentiated by increasing 
this last new figure in arithmetical order. 
The system is very simple, very accurate, 
very elastic, and, construed under the ecard 
catalogues described, saves an enormous 
amount of work, and ensures a complete 
record of every tube used. 


Variety of the Hog Cholera Bacillus which 


closely resembles Bacillus  typhosus: 
M. Dorset, Biochemie Laboratory, 
Washington, D. C. (By title.) 


The author described a variety of the 
hog cholera bacillus which was isolated 
from a virulent outbreak of hog cholera in 
Page County, Iowa. This variety corre- 
sponds in every way with the hog cholera 
bacillus as usually seen, except in its ac- 
tion upon glucose, which it ferments with- 
out the evolution of gas. The failure to 
produce a gaseous fermentation of glucose 
places this variety of the hog cholera bacil- 
lus culturally closer to Bacillus typhosus 
than to the hog cholera group of bacteria. 
A comparison with several cultures of Ba- 
cillus typhosus has shown that eulturally 
this variety of hog cholera bacillus cannot 
be distinguished from some of them; but 
the author coneludes that when the source 
and pathogenic properties of this variety 
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are considered, it should be classed among 
the hog cholera bacteria. 


The Morphology of Bacillus Diphtheria: 
Freperic P. GoruAM, Brown University, 
Providence, R. I. 

The experiments described were made 
for the purpose of proving that the long, 
granular form of the diphtheriz bacillus, 
type C of Westbrook, can be changed into 
the short, thick, solid-staining, sometimes 
double-headed bacillus, type D* of West- 
brook. A pure culture of type C was made 
from a clinical case of diphtheria. After 
several platings a culture was obtained that 
showed only long granular forms, careful 
search and the use of Neisser’s stain fail- 
ing to demonstrate a single bacillus of any 
other type. Plates were made from this 
culture and some thirteen colonies exam- 
ined. The colony that showed the largest 
number of shorter forms was selected, and 
plates made from it. This process of seleec- 
tion and plating was continued for some 
fifteen generations. 

The colony of the fourth generation was 
composed of forms distinctly smaller than 
those of the original culture; all were still 
granular, however, and stained by Neisser’s 
method. In the fifth generation, some of 
the bacilli failed to show granules by 
Neisser’s method, were barred, and of the 
type C of Westbrook’s. In the eighth gen- 
eration many of the bacilli failed to react 
to Neisser’s stain, and a large number of 
barred and solid staining forms were pres- 
ent. Some of these approached the double- 
headed type D*. On continuing the selec- 
tion until the fifteenth generation all the 
granular forms were eliminated and the 
eolony became a pure culture of the type 
D*; the majority of forms were of the 
double-headed variety. 

The experiment is being continued by 
testing the various types for virulence. 
From the results already obtained it ap- 
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pears that the different forms of the Bacil- 
lus diphtheria can be produced by the va- 
riations of a single type. 

An objection to the validity of these re- 
sults, of course, can be made by the claim 
that pure cultures of the various types 
were not used. The objection seems to me 
not well taken, on account of the large 
number of platings and the fact that sev- 
eral generations were passed before any 
change appeared. These experiments are 
directly in line with the results already ob- 
tained by the author in the study of the 
changes of form observed in the diphtheria 
bacillus in the noses and throats of persons 
immune or becoming so. 


A Note on Branched Forms of Tubercle 
Bacili Found in Cultures: M. Dorset, 
Biochemie Laboratory, Washington, 
D. C. 

The author deseribes branched tubercle 
bacilli found in a six weeks’ old bouillon 
culture of human tuberculosis which had 
become contaminated with a streptothrix. 
The branches were always Y-shaped and, 
from various stages in the branching found 
in cover preparations, the author concludes 
that the branching has probably taken 
place in the following manner: The end 
of a rod first enlarges and then probably 
separates into two small knobs, which forms 
have been seen in the cover preparations. 
These separate knobs grow out and consti- 
tute the branches. 


An Undescribed Pathogenic Diplococcus: 
H. Gmron Chicago University. 
This was obtained first in cultures from 

a subeutaneous abscess on the thigh of a 

woman, aged twenty-two, with the follow- 

ing history: When sixteen years of age her 
hand was badly eut by a piece of window 
glass. The wound became infected and it 
was nearly a year before it entirely healed. 
During this time she developed a number 


SCIENCE. 371 


of subeutaneous abscesses on other parts of 
the body, which healed slowly. During the 
six years that have followed she has had, 
at varying intervals, seldom more than 
three months, recurrences of the subcuta- 


neous abscesses, which have appeared at 


one time and another, over almost the en- 
tire body. They appear independent of 
any injury or other known exciting eause, 
and produce only slight constitutional 
symptoms. The patient is in fair health 
otherwise, and is able to work except when 


an abscess is developing. Physical exami- 


nation gives no information. Blood: count 
shows 3,862,000 red and 7,100 white cor- 
pusecles two hours after dinner. Cultures 
from a vein gave the Diplococcus in pure 
culture at a time when the patient was 
free from abscesses. Inoculated into ani- 
mals, the Diplococcus sometimes fails to 
cause any change. Sometimes it produces 
a slow emaciation which does not terminate 
fatally, but more often it causes loeal ab- 
seesses. The most characteristic fact is 
that it can be obtained from the heart’s 
blood of these animals long after subeuta- 
neous or intraperitoneal inoculation, even 
when there have been no local lesions, and 
when the animal seems well. It often pro- 
duces abscesses at the sites of injuries sev- 
eral weeks or months after inoculation; in 
one ease, after four months. 
Morphologically, it resembles the Gono- 
coccus in fresh cultures, sometimes later, 
becoming more a double sphere. It seldom 
forms chains or tetrades, does not destain 
by Gram’s method, possesses a capsule that 
is difficult of demonstration in culture, 
grows well on all ordinary media, liquefies 
gelatin after three or four days at 24°C., 
with production of a funnel-shaped exca- 
vation filled with fluid. It produces no 
gas nor indol; slowly acidifies milk; pro- 
duces no pigment; its growth is slimy and 
rather tenacious both in solid and liquid 


media. 
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The Distribution of B. coli communis in 
Natural Waters: C. E. A. WINSLOow, 
Massachusetts Institute of Technology, 
Boston, Mass. 

The work of certain observers has shown 
that organisms apparently identical with 
B. coli communis are found widely distrib- 
uted in nature. The problem for the bac- 
teriologists, and especially for the sanita- 
rian, becomes, then, a quantitative one. 
Even if this organism does oceur in vari- 
ous places in the outside world, may it not 
still be true that it thrives only, or at least 
most abundantly, in the intestine of the 
higher vertebrates, and that an overwhelm- 
ing proportion of the individual represen- 
tatives of the species occurs in that habi- 
tat? May it not be true then that while 
the Bacillus coli is found at times in un- 
polluted waters, its presence, constantly, or 
in numbers, is still characteristic of sewage 
pollution? As a preliminary contribution 
to this question a number of presumably 
unpolluted waters in the neighborhood of 
Boston have been examined for the Bacil- 
lus coli. In each ease one centimeter of 
the water was incubated in dextrose broth 
and one hundred eubie centimeters were 
ineubated with the addition of phenol- 
glueose broth. From the one hundred 
eubie centimeter bottles, after incubation, 
dextrose broth was inoculated, and from all 
dextrose tubes showing gas, litmus-lactose- 
agar plates were made. Three characteris- 
tic colonies were fished from each reddened 
litmus-lactose-agar plate, and subcultures 
inoculated. Only those which gave the 
following reactions were considered as B. 
coli: The fermentation of dextrose broth 
with the production of gas in twenty-four 
hours; the fermentation of lactose in the 
litmus-lactose-agar plate, with distinct red- 
dening in twenty-four hours; the coagula- 
tion of milk in twenty-four hours; the pro- 
duction of nitrite from nitrates in twenty- 
four hours; the production of indol in pep- 
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tone solution in three days; the formation 
of an abundant growth covering nearly the 
whole surface of the agar streak in twenty- 
four hours, later becoming whitish and 
cheesy, but not stringy to the needle; the 
formation of round or oval white colonies 
in the gelatin shake culture, often with 
gas bubbles, with no liquefaction of the 
gelatin in seven days. The use of one hun- 
dred cubie centimeters appears in these ex- 
periments to have inereased the proportion 
of dextrose and lactose fermenting organ- 
isms, but not of colon bacilli. The investi- 
gation included the study of seventy-nine 
samples of water. The results lead to the 
conclusion that the colon bacillus is so rare 
in normal unpolluted waters as to be found 
infrequently when single centimeters of 
the water are examined. The presence of 
this organism, constantly, or in a majority 
of cases, in one cubic centimeter, may still 
be assumed to be due to the entrance of 
some polluting substance. 


Preliminary Observations on B. coli com- 
munis from Certain Species of Animals: 
VeraANus A. Moore and Ftoyp R. 
Wariaut, Cornell University, Ithaca, N.Y. 
A study has been made of B. coli com- 

munis found in a single place in each of 

the large and small intestines of nine 
horses, eleven cattle, eight sheep, four 
swine, eight dogs and six chickens. This 
organism was not found in the intestines 
of six frogs, two young and one old rabbit. 
It had previously been found in several 
rabbits. These animals were all supposed- 
ly healthy and, excepting the frogs and 
rabbits, were for the greater part killed for 
dissection or food. Cultures in bouillon 
from six colonies from the gelatin plate 
cultures from each of the large and small 
intestines were made; these were replated, 
and from the colonies which developed on 
them subcultures were made and studied 
on gelatin, agar and potato; in milk, 
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pouillon, and in bouillon containing one 
per cent. dextrose, lactose and saccharose. 
he degree of motility and the indol reac- 
tion were also considered. 

The purpose of these examinations was 
to find the extent to which varieties of this 
pacillus exist normally in the intestines of 
both different individuals of the same spe- 
cies and of different species of animals. 
{his was to determine if the many varie- 
ties of the colon bacillus which have been 
deseribed from polluted water, soil and 
from lesions of various kinds in man and 
animals, have their natural existence in 
the generally supposed normal habitat of 
this species of bacteria. The _ results 
showed no pronounced variation in the 
morphology or the cultural characters of 
these bacilli from different sources on gela- 
tin, agar, potato and bouillon. The action 
on the sugars, milk and the indol produc- 
tion differed somewhat. The two varie- 
ties, A and B, described by Smith in 1896 
were found. The A variety, 7. e., those that 
ferment, with gas production, dextrose, lac- 
tose and saecharose, and the B variety, 
i. é., those that do not ferment saccharose, 
were found in about equal numbers in each 
species of animals. Other varieties did not 
appear, although there were slight varia- 
tions in the quantity of gas, the gas for- 
mula, and the time required for the milk to 
coagulate. The cultures from different 
colonies from the same plates did not show 
any appreciable difference except in one 
instanee, from a dog. The plate cultures 
made from one dog did not develop colo- 
nies resembling those of B. coli communis. 
The cultures from dogs were more virulent 
for guinea-pigs than those from the other 
species of animals. The action on the sug- 
ars was considered of the most differen- 
tial importance. 


Color Standards for Recording the Results 
of the Nitrite and Indol Tests: C. E. A. 
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Winstow, Massachusetts Institute of 

Technology, Boston, Mass. 

In studying the effect of certain exter- 

nal conditions on the reactions of the Ba- 
cillus coli communis, need was felt of 
some definite standard by which to meas- 
ure somewhat quantitatively the capacity 
for nitrite and indol production. It is true 
that even when the conditions of the ex- 
periment—the composition of the medium, 
the amount and character of the culture 
used for inoculation, and the time allowed 
for the development of the reaction—are 
rigidly controlled, striking variations some- 
times appear. The laws of such varia- 
tions can, however, only be properly stud- 
ied when their sequence is made manifest 
by definite comparable standards. 
_ The use of a color standard for measur- 
ing the reduction of nitrate and the forma- 
tion of indol obviously suggests itself as 
simpler and more practical than any other 
method. Up to the point at which a pre- 
cipitate forms in the nitrite reaction, the 
depth of color in both cases may be con- 
sidered as roughly proportional to the 
amount of the end product formed by the 
bacteria in a given time. The problem for 
the bacteriologist is then to select from the 
numerous schemes of color values, prepared 
for artistic and educational purposes, that 
one best suited for the matching of the re- 
action in question. 

The most rational system of color stand- 
ards is that prepared by Milton Bradley, of 


Springfield, Mass., based on pure spectral — 


colors of known wave-length. It is issued in 
the form of a small booklet, and by eutting 
out and pasting to a eard the colors between 
red and yellow, orange and their tints, a 
chart is obtained on which the color of the 
indol reaction produced by B. coli com- 
munis can be readily matched. The hue is 
read by holding the tube parallel to a white 
surface and looking through it at right 
angles, while the matching color on the 
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eard is isolated by a small card with a win- 
dow cut in it. The tube and card are 
viewed in strong diffuse daylight. The 
Milton Bradley color scheme has not, how- 
ever, proved satisfactory for measuring the 
reduction of nitrates. A large majority of 
the tubes tested lay somewhere between the 
reds and the violet reds of the seale, and 
eould not be well matehed with either. 
Some other standards were therefore 
sought and more suitable ones found in the 
book of standard colors published by Louis 
Prang, Boston, Mass. This system has no 
definite scientific basis. The hues are less 
pure and the tints less bright and clear 
than in the Bradley system; the gradations, 
however, are more numerous. Of the seven 
plates in the Prang book the last five, in- 
cluding the darker shades, are not needed. 
On the ‘pure color’ plate and the ‘first 
shade’ plate the colors produced by both 
the indo] and the nitrate test can be quick- 
ly and easily matehed. As far as this 
standard has been used it has been found 
to be a satisfactory system of record and 
an important aid in forming definite ideas 
as to the behavior of microorganisms un- 
der various conditions. 


Observations upon the Morphological Va- 
riation of Certain Pathogenic Bacteria: 
A. P| On _macuer, M.D., Northwestern 
University Medical School, Chicago, TI. 
Three observations are here recorded. 

The first was upon experimentally-induced 

morphological variation in B. diphtheria. 

Here a race, presenting the long, granular 

or barred type, was transformed to the 

short, sclid type by a forty-eight-hour so- 
journ in the subeutaneous tissue of a white 
rat. Two originally short, solid organisms 
were converted into long, granular ones by 

a single passage through the organs of a 

guinea-pig. In the second observation a 

race of Streptococcus pyogenes from a case 

of follicular tonsillitis was observed to as- 
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sume the form of a large polymorphous 
bacillus each of the seven times it was 
transferred to Loeffler’s medium, each time 
resuming the morphology of the ordinary 
S. pyogenes longus when grown in bouil- 
lon. <A race of B. coli communis recovered 
from a ease of gangrenous cholecystitis 
and cholangitis is concerned in the third 
observation, in which the organism showed 
a remarkable polymorphism in the original 
smears and early generations of cultures, 
taking on a diversity of forms from long, 
quite coarse filaments to excessively mi- 
nute coeccoid or diplocoeceoid organisms. 


Special Laboratory Apparatus: Wm. R. 
COPELAND, Spring Garden Water Works, 
Philadelphia, Pa. 

The bacteriological laboratory at the 
Testing Station of the Bureau for Improve- 
ment, Extension and Filtration of the 
Water Supply in Philadelphia, has been 
equipped with the special object of making 
examinations of water. Therefore a ther- 
mostat was designed and built under spe- 
cial directions. The interior chamber is 
divided by perforated partitions into four 
sections. The glass doors, which hang di- 
rectly in front of these sections, are divided 
in such a way that the door in front of one 
section may be opened without exposing 
the interior of the other sections to the tem- 
perature of the laboratory. Between the 
walls of the interior chamber and the sur- 
rounding jacket, strips of copper are sol- 
dered, so that water pumped into the open 
space between the walls must circulate 
round all four sides of the interior, before 
it can eseape through the drain. 

The apparatus employed at the Testing 
Station for filling test-tubes consists of a 
copper funnel screwed on to a brass pipe, 
which, in turn, is screwed on to the top 
of a brass cylinder. Inside of the cylinder 
is a brass plug containing two holes, one 
holding ten, and the other five, cubic centi- 
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meters. The plug fits snugly inside of the 
eylinder, but may be turned from right to 
left easily by a lever attached to a post 
on top of the plug. This post passes 
through a hole in the eap. A delivery tube 
is serewed on to the bottom of the cylinder, 
and is attached at a point 90° from the 
opening in the top cap to the funnel. Di- 
rectly over the delivery tube a little hole 
is drilled through the eap to serve as an 
air vent. 

When one of the chambers in the plug 
has been filled with the medium, the lever 
is reversed and, as the chamber passes over 
the delivery tube, the medium is discharged 
into a test-tube below. 


An Unusual Bacterial Grouping: Mary 
HerrerRAN, University of Chicago, Chi- 
eago, Ill. 

An organism presenting peculiar mor- 
phological characteristics, obtained from 
Kral’s Laboratory Collection, Prague, was 
sent under the name of B. rosaceus metal- 
loides. This organism produces an orange- 
red pigment, but differs from the original 
deseription of the above-named form in 
three important cultural features, viz., 
lack of metallie luster, for which B. rosa- 
ceus metalloides is peculiarly known, non- 
liquefaction of gelatin to any active degree, 
and possession of the power of mo- 
tion. A hanging drop preparation from a 
bouillon eulture of seventy-two hours, room 
temperature, shows the _ characteristic 
grouping to best advantage. Short small 
bacilli, about the size of B. acidi lactici, are 
seen grouped together in aster-like clusters 
varying in composition from but three or 
four bacilli up to fairly compact spherical 
burrs of rodlets radiating from a center. 
The number of these asters increases in a 
culture for several days, especially at the 
surface, where they are loosely packed to 
form a reddish surface scum. There 
seems to be nothing like a capsule or a gelat- 
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inous zoogleea massing. Below the surface 
a greater number of free motile bacilli are 
present. In old cultures the asters are ir- 
regular and fewer in number, free bacilli 
predominating. On solid media the aster 
formation has been observed only on agar 
cultures. The bacilli are longer and more 
slender than in bouillon, and, when stained, 
show the Volvox-like grouping very beau- 
tifully. On potato the bacilli are short and 
thick, and may show well-defined capsules 
enclosing two rods. 

Observations on the important question 
as to whether the asters are formed by cell 
division as a process of growth, or by a 
method akin to agglutination, are as yet 
incomplete. The regularity of the forma- 
tion, the occurrence on solid as well as in 
liquid media, and the final disappearance 
of the asters, point, however, to the conclu- 
sion that this phenomenon is a growth 
phase in the life-history of the ergan- 
ism. 


An Improved Method of making Collodion 
Sacks: C. 8. M.D., University 
of Michigan, Ann Arbor, Mich. 
Apparatus.—A long test-tube or other 

tube, closed at one end except for a 

perforation 2-4 mm. in diameter, and hav- 

ing a caliber corresponding to the diam- 
eter of the desired sack; a wide-mouthed 

6-8 oz. bottle one-third full of colorless 

eollodion of U. 8. P. strength, and a few 

ounces of distilled water. 
Manipulation.—Touch the perforated 
end of the tube to the surface of the col- 
lodion, thereby obtaining a film of ecol- 
lodion over the opening, but none inside. 
Allow this to dry a few moments. Incline 
the bottle containing the collodion as much 
as possible without spilling, and insert the 
tube, rotating slowly, allowing only the 
lower one-fourth to be immersed in the 
collodion. Withdraw from time to time to 
allow partial drying to take place, repeat- 
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ing the operation until the desired thick- 
ness is reached. As soon as the collodion 
has set, the tube may be repeatedly im- 
mersed in water at about 25°C. to hasten 
the drying of the sack. When this is ac- 
complished pour distilled water into the 
open end of the tube, and applying the 
mouth, foree the water, which earries the 
collodion ahead of it, through the perfora- 
tion in the tube. The water now creeps in 
between the sack and the tube and this 
process is aided and made to progress even- 
ly on all sides by slightly twisting back 
and forth on the free end of the sack. 
When the water has traversed the entire 
length of the sack, the latter slips off eas- 
ily into the hand. The water, by its 
pressure, not only releases the sack, but 
tests it for weak places or perforations at 
the same time. Tubes may be made from 
one sixteenth inch to two inches in diam- 
eter and twenty inches long. 200 c.c. of 
saturated magnesium sulphate were dial- 
yzed out through such a sack against run- 
ning water in four hours and twenty 
minutes. Parchment requires seven to 
eight days to accomplish the same. 


Neutral Red in the Examination of Water: 
Ernest E. Irons, University of Chicago. 
In 1898 Rothberger found that B. coli 

communis will reduce neutral red in a eul- 

ture medium, changing the color from red 
to a canary yellow, with an accompanying 

green fluorescence. Schleffler tested a 

number of races of B. coli and found that 

all gave the neutral red reaction. In 1901 

Savage employed neutral red for the de- 

tection of B. coli communis in water. He 

coneluded that a positive reaction, ob- 
tained with neutral red, while not certainly 
diagnostie of B. coli, yet in the vast ma- 
jority of eases, points to the presence of 
that organism, and that in the case of the 
lifty waters examined, the margin of error 
in assuming that B. cola was present where 


[N.S. Vou. XV. No. 375. 


a positive neutral red reaction was ob- 
tained, was less than five per cent. 

The object of the present experiments 
was to determine further the value of neu- 
tral red in the routine examination of 
water. Following the suggestion of Savy- 
age, ordinary bouillon was used, to which 
was added one-half per cent. of dextrose 
and one per cent. of a one-half per cent. 
aqueous solution of neutral red. All eul- 
tures were kept at 37°C. Determinations 
were made by the dextrose fermentation 
tube and neutral red methods in exact 
parallel. Samples of forty-five waters were 
employed with a number of dilutions of 
each, such that in the ease of each water 
B. coli was almost always found in the low- 
est, and rarely in the highest dilution. In 
this series 285 determinations were made 
by either method, with thirty-five per cent. 
positive results for the fermentation tubes 
and forty-seven per cent. positive with 
neutral red. Of the neutral red tubes 
showing positive results when the corre- 
sponding fermentation tubes were nega- 
tive, 31 were examined for B. coli. From 
five of the 31 typical B. coli were isolated, 
and from 25 organisms were isolated which 
differed more or less from B. coli, but 
which gave the neutral red reaction. Of 
these 25, 18 gave no gas in dextrose 
bouillon. In all, 122 eultures were exam- 
ined. Of 17 conforming’ culturally 
to B. coli, 15 gave a positive and two 
only a very slight reaction with neutral 
red. Of eleven gas-producing organisms, 
differing slightly from B. coli, four gave 
positive and seven negative reactions. 
Four organisms conforming culturally to 
B. cloace gave complete reactions. Of 
65 non-gas-producers three gave decided, 
and 24 partial, reactions with neutral 
red. 

The results show that the neutral red 
reaction is produced, under the conditions 
of the test, by a number of water bacteria, 
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which no elassification, however liberal, 
would place in the colon group. 


A Graphical Tabulation of the Morpholog- 
ical, Cultural and Biochemical Charac- 
ters of Certain Bacteria, together with 
References to Authorities, Synonyms, 
Literature, Etc.: Artuur I. KENDALL, 
S.B., Massachusetts Institute of Tech- 
nology, Boston, Mass. 

Great difficulty is experienced by bac- 
teriologists in establishing the identity of 
a given bacterium whose morphological, 
cultural and biochemical characters have 
been worked out. This is due, as has al- 
ready been shown, to the following facts: 
(a) Inaecessibility of the literature, (b) 
incompleteness of descriptions and indefi- 
niteness of terms used, and (c) lack of 
uniformity, in both the choice and ecomposi- 
tion of media. The object of this paper is 
to collect in one set of tables the descrip- 
tions of as many bacteria as possible, tabu- 
lated after each individual characteristic, 
has been verified by comparison with the 
leading authorities, using (a) terms that 
admit of one and only one interpretation, 
and (b) terms that will exclude as far as 
possible the personal factor. The graphical 
method of tabulation first proposed by 
Fischer (‘ Vorlesungen iiber Bakterien’), 
and first used as a means of classification 
by Fuller and Johnson (Journal of the 
American Health Association, Vol. XXV., 
p. 580 et seq.), has been adopted because 
the definiteness of characteristics attained 
with this method of representation cannot 
be equalled by any other known method. 
Tables were shown, including those micro- 
coeci, which do not liquefy gelatin and do 
not produce pigment—these being the first 
of a set of tables and references in which 
the author hopes to include the more com- 
mon forms of bacteria. 

As a result, even a cursory glance at the 
tables show the great similarity between 
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certain bacteria that are supposed to be 
different species. For example, nine spe- 
cies of micrococei were referred to table 2. 
These bacteria were isolated and described 
by the same authority, were obtained from 
different varieties of cheese, were supposed 
to be separate species, and yet the charac- 
teristics shown by this method are identi- 
eal, and even the written descriptions point 
strongly to the fact that these ‘species’ 
are, at best, only varieties of the same 
form. 


Some Experiments with Synthesized Me- 
dia: M. X. Suuuivan, Brown University, 
Providence, R. I. 

Pasteur, Cohn and others recognized that 
some bacteria can secure their carbon, 
hydrogen, oxygen and nitrogen from sim- 
ple compounds. This is to be expected 
from the close relationship of the bacteria 
to other plants. Recently the question of 
simple synthesized media has received some 
attention from Kuntz, Jordan and de 
Schweinitz. Since Pasteur, however, little 
use has been made of media other than 
those made of meat infusion and peptone, 
with agar or gelatin as a base. Meat in- 
fusion and commercial peptone vary so 
widely in their chemical composition and 
in their nutrient value, that media com- 
posed of these substances are practically 
of no use in the study of pigment or anti- 
toxin production or in the study of bacte- 
rial metabolism. Analysis of standard 
bouillon shows such small amounts of albu- 
moses and peptones that it appears as if 
we might neglect the meat infusion entire- 
ly, or at least replace the peptone by a 
non-nitrogenous, non-albumenous body. 

On medium (A) consisting of water 100 
grams, Witte’s peptone 5 gms., NaCl 3 
gms., agar 1 gm., 17 different kinds of bae- 
teria, including Microspora comma, B. 
anthracis, B. typhosus and B. coli, grew 
more slowly than on the standard media. 
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Chromogenic bacteria, as B. pyocyaneus 
and M. pyogenes citreus, however, failed to 
produce pigment. On medium (B), made 
of water 100 gms., peptone 6 gms., NaCl 2 
gyms., MgSO, 0.3 gm., K,HPO 0.5 gm., 
agar 2 gms., 15 varieties grew quickly with 
the production of pigment and, in one ease, 
of phosphorescence. Then the peptone was 
replaced by a non-albumenous compound, 
such as ammonium salts or asparagin. On 
medium (C) containing water 100 gms., 
glycerin 50 gems., (NH,)PO, 10 gms., 
Na,HPO, 1 gm., MgSO, 0.2 gm., agar 1 
gm., 19 varieties grew rather slowly. On 
medium (D) consisting of water 100 gms., 
asparagin 1 gm., NaCl 0.5 gm., MgSO, 0.3 
gm., agar 1 gm., 9 varieties grew with no 
formation of pigment. On medium (E) 
consisting of water 100 gms., asparagin 1 
gm., Na,PO, 0.1 gm., NaCl 0.2 gm., agar 1 
em., 20 different kinds of bacteria, mostly 
pathogenic, grew as quickly as on the 
standard media. 

Further experiments are now being ear- 
ried on and, in view of the fact that so 
many bacteria can grow on this non-albu- 
menous medium, it is probable that some 
combination of simple chemicals can be 
found that will replace the ordinary meat 
infusion. A medium eonsisting of such 
compounds, qualitatively and quantitative- 
ly known, would be of great value in the 
study of bacterial metabolism. 


A Tank for the Growth of Germs in Large 
Numbers: Victor C. VAUGHAN, Ann Ar- 
bor, Mich. 

Professor Vaughan, of the University of 
Michigan, described an apparatus, devised 
by himself, for the purpose of obtaining 
bacterial cells in large quantity. A copper 
tank ten feet long, two feet wide, and four 
inches deep, with a trough around the edge 
one inch deep, is covered by a top of the 
same material. This tank is supported by 
an iron frame with legs ten inches high, 
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and the whole is placed on a table covered 
with galvanized iron. A similar tank, two 
inches shorter and two inches narrower, 
also provided with a trough around the 
edge and a cover, sets in the larger one, 
and is separated two inches from the bot- 
tom of the larger one by iron bars extend- 
ing from side to side. The bottom of the 
outer trough is filled with water, and the 
seal trough of the outer tank is also filled 
with water, while the seal trough of the 
inner tank is filled with glycerin. Both 
lids are raised and lowered by wire 
ropes passing through pulleys in the 
ceiling. It is necessary that the tanks 
should be set perfectly level. Twenty li- 
ters of two per cent. agar are placed in the 
inner tank; both lids are lowered, and with 
large burners underneath the apparatus 
becomes a sterilizer. After repeated steril- 
izations, the upper lid of the outer tank is 
raised and the agar inoculated by pouring 
through tubular openings, in the top of 
the inner tank, a liter of a beef-tea culture 
of the germ. These openings are then 
sealed with wax and the outer lid lowered. 
With gentle heat underneath the apparatus 
becomes an incubator. | 

After the germ has grown for fourteen 
days or longer in this tank, the germ sub- 
stance can, by the addition of a little 
water, be scraped from the agar, and from 
each tank there may be obtained forty or 
more grams of dried, pulverized germ sub- 
stance. 

With the colon bacillus the following 
facts have been learned concerning ‘ts tox- 
in: (1) The toxin is contained within the 
cell from which it does not, at least under 
ordinary conditions, diffuse into the eul- 
ture medium. (2) The toxin is not ex- 
tracted from the cell by aleohol or ether. 
(3) Very diluted alkalis do not extract the 
toxin from the cell. (4) The germs may 
be heated in sealed tubes with water to 
184° for thirty minutes, without loss of 
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toxicity. (5) Boiling with a .2 per cent. 
aqueous solution of hydrochloric acid has 
but little, if any, effect upon the germ ‘cell 
or its contained toxin. (6) Heating the 
verm substance for an hour at the tempera- 
ture of the water-bath with water contain- 
ing from one to five per cent. of hydro- 
chlorie acid lessens but does not destroy 
the toxicity of the cell. (7) The toxin may 
be partially separated from the cell wall 
by digestion of the whole with hydrochloric 
acid and pepsin. (8) With the dried bac- 
terial cells rabbits may be immunized to 
the colon baeillus. (9) Rabbits thus im- 
munized furnish an antitoxie serum. This 
antitoxie serum agglutinates the colon ba- 
cillus and precipitates the toxin from sus- 
pensions in water. 
H. W. Conn. 
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THE NEW VAPOR-ENGINES. 


THE recent announcement from Berlin 
of the suecessful construction of a new 
‘binary-vapor,’ or, as the writer has been 
accustomed to designate it, ‘series-vapor 
engine,’ and the almost simultaneous ac- 
count in the Paris technical and scientific 
journals of a ‘newly invented’ ether-vapor 
engine, are reviving an old-time error. The 
distinetion between the latter of the two 
systems and the former, between a fallacy 
and known truth, as fundamental ele- 
ments of the revival of these classes of 
heat-engine, is once more a subject of mis- 
conception with the technical and even, 


often, with the scientifie writers describing. 


them. 

Professor Josse, at the great Charlotten- 
burg technieal school, and his co-workers 
among the steam-engine builders of Berlin, 
have been for some time at work determin- 
ing the practicability of utilizing the 
binary-vapor system of heat-engine, sup- 
plementing the steam-engine by a ‘ waste- 
heat engine’ in which a more volatile vapor 
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is employed to transform into useful me- 
chanical energy the large fraction of heat 
rejected from the former.* The system is 
old, well-known and entirely correct, ther- 
modynamically. 

The real question of the moment which 
is sought to be solved is the practical one: 
With our refined systems of design, con- 
struction and manipulation, to-day, is it 
possible to practically, safely and con- 
veniently and, above all, economically em- 
ploy this system, often previously tried 
and found wanting, and to thus secure, for 
the user, a larger return of power for the 
unit of expenditure and for the life of the 
‘plant’ than by use of the steam-engine 
alone? Can dividends be increased through 
an unquestionably greatly improved ther- 
modynamic transformation of energy ? 

There is here no question of thermody- 
namies or of a possibility of dynamic gain; 
the experiment has often been tried and 
this possibility exhibited beyond question. 
It is now a matter of choice of secondary 
fluid, of safety, permanence of construc- 
tion, convenience, reliability, ultimate 
gain in returns on the investment and 
operative costs. It is now thought, by 
those most familiar with the facts of this 
new case, that this problem has at last been 
solved and that the ‘series-vapor engine’ 
will find a permanent place in the arts. 
Time and experience will confirm or refute 
their conclusions. ; 

Susini, in Paris, on the other hand, has 
introduced a ‘new’ vapor-engine in which 
he substitutes ether for steam, maintaining 
that the machine is advantageous as a pri- 
mary rather than as a secondary or waste- 
heat engine, and, if his reporters are cor- 
rect, basing his claim to this superiority 
upon the assertion that ether, with its 
volatility and low latent heat of vaporiza- 


* Mittheilungen aus dem Maschinen-Laborato- 
rium der Kgl. Techn. Hochschule zu_ Berlin, 
1901. 
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tion has thus great intrinsic advantage 
over the vapor of water as a working fluid 
in the heat-engine. This is a well-known 
and oft-repeated fallacy, and it has been 
almost as common among inventors or 
would-be inventors as was formerly, ac- 
eording to Direks, that of a ‘ perpetuum 
mobile.’ 

The thermodynamic efficiency of any 
heat-engine is determined, at best, by the 
range of temperature worked through and 
without regard to the nature of its work- 
ing substance. It is true that the practi- 
eability of employment of one or another 
fluid in the heat-engine varies with the 
temperature- and pressure-ranges and that 
there is as yet no known fluid which pre- 
cisely adapts itself to the demand of the 
engineer within the practical limits of 
pressure and of temperature, coincidently, 
which he now safely, conveniently and 
economically handles. He finds one fluid 
suited to the pressure, the other to 
the temperature-range, one to the upper, 
another to the lower, portion of either 
scale; but he knows of none which meets 
his needs on both scales. 

The proposition regarding ‘ latent’ heats 
is easily verified by reference to the well- 
known expression of Rankine for the work, 
U,, of the common vapor-engine cycle with 
complete, adiabatic, expansion between 7’, 
and 7’,, and without compression :* 


Ti 
= fPudp = (IClog, T/T, + 


= JO[T,— T,() + log, T,/T,)]+ 


where H, is the ‘latent’ heat of vaporiza- 
tion at 7’, in dynamic units. 

The work of compression in the Carnot 
eycle, to which this eyele is reduced by its 
introduction, is found by making H,=—0, 
the compression reducing the fluid to the 


**Manual of the Steam-Engine,’ p. 387. 


SCIENCE. 


(N.S. Von. XV. No. 375. 


liquid state at the close of the compression 
period, when we shall have 


Dedueting this quantity, the first expres- 
sion reduces to that for the work of the 
Carnot cycle for vapors, 


U,— U, = H,(T, — T,)/T} ; 


which is identical with that for gases when, 
for H,, the latent heat of vaporization, is 
substituted the latent heat of isothermal 
expansion at 7".* 

In other words, in the ‘ perfect-engine 
eycle’ of Carnot, whether for one or an- 
other working fluid, or even for solids 
serving as working substances, the work 
is all performed by ‘latent’ heat; while, 
in the common steam-engine or other 
vapor-engine cycle, it is obtained from 
‘latent’ heat more and more completely as 
the eycle approximates more and more 
closely to the conditions of maximum effi- 
ciency. 

It is further evident from the above 
that efficiency is independent of the mag- 
nitude of the value of H, in the Carnot 
cycle, as well as of the measure of J or of 
C, the specific heat. As Carnot himself 
announced in 1824, maximum efficiency is 
not dependent upon the nature of the 
working fluid, and one vapor is as good as 
another in this respect. The magnitude 
of H determines how much heat shall be 
stored in the working substance in each 
eyele and how many units of weight of 
that fluid will be required per unit of work 
performed. Thus, with steam, a smaller 
number of pounds per horse-power-hour 
are required, other things equal, than with 
ether, or, in fact, with any other known 
substance ; although the number of thermal 
units per unit of work developed in the 


*Thurston’s ‘Manual of the Steam-Engine,’ 
Vol. L., p. 796. 


Marcu 7, 1902.] 


unit of time will be the same for all. 
Efficiency remains the same while the 
quantity of working fluid circulating will 
vary inversely as the quantity of its 
‘latent’ heat of vaporization. 

In the actual engine, conditions external 
to the eyele determine the relative desir- 
ability of available fluids and extra-ther- 
modynamie circumstances control. Since 
the machine has weight and is subject to 
friction; since the material of which it is 
composed is always a good conductor of 
heat; sinee the cost of production of power 
and that of purchase of machinery is a 
controlling factor; these and other, minor, 
conditions affecting the problem of the 
real engine compel the engineer to seek a 
working fluid that shal] best combine mini- 
mum cost of fluid and of mechanism, maxi- 
mum heat-storing power, maximum ‘mean 
effective pressures’ and minimum liability 
to heat-wastes other than thermodynamic. 
He is limited by pressures difficult to con- 
trol safely and permanently in the steam- 
engine, by temperatures beyond his range 
of satisfactory operation in the gas-engine 
and by costs and risks, often very serious, 
with other fluids; while he finds it im- 
practicable to utilize the lower portion of 
the temperature-range in the steam-engine 
and, in vastly greater degree, finds a sim- 
ilar limitation in the standard gas-engine. 

No known fluid, up to this time, at least, 
has been found to satisfactorily combine 
the manageable range of temperature with 
the safe range of pressure in the heat-en- 
gines so as to serve as the ideal working 
substance. On the whole, steam has 
proved thus far best. 

By combining fluids in series, however, 
it is at least ideally possible to secure this 
coincidence of available pressure- and tem- 
perature-ranges. Thus, it has often been 


proposed to utilize the rejected heat of the 
gas-engine in an accessory steam-engine, to 
thermodynamically transform the waste- 
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heat of the latter by a secondary apparatus 
employing one of the more volatile liquids 
in a eycle of low temperature-range. 
Wellington attempted to find a series of 
fluids, to be worked in a number of engines 
in series in this manner, years ago, and 
every aspect of the case has been carefully 
studied, and usually more or less thor- 
oughly investigated experimentally by en- 
gineers, physicists and inventors. 

Nothing new in this branch of the sub- 
ject has been discovered recently. It is, 
however, usually the fact that the earlier 
inventors have commonly reported a meas- 
urable gain by the substitution of the more 
volatile substance for steam in_heat- 
engines. It has seldom been large; but has 
been sufficient to make it evident to engi- 
neers that the problem involved is not to be 
absolutely ignored. It seems probable that 
most of these available fluids possess some 
advantage in one if not both of two ways 
—higher mean effective pressures at low 
ranges of cycle temperatures and less free- 
dom of heat-exchange with the metal of the 
eylinder.* As the former permits ex- 
pansion to a lower limit of temperature, 
as the gain by extending the range down- 
ward is comparatively large and as wastes 
by internal heat-exchanges are usually 
serious, in the common forms of engine, 
the engineer is interested in watching de- 
velopments in the use of other fluids than 
steam, though not as yet expecting much 
progress through their use in the simple 
engine. 

With the ‘waste-heat engine’ of the 
‘binary-vapor system’ the case is different. 
There exists a very large defect in the 
standard steam-engine in its inability to 
utilize the temperature-range of its cycle 
below about 50° C. (122° F.), while it is 
usually true that at least one half, and 
often much more than one half, of the heat- 


* Thurston’s ‘Manual,’ Vol. I., pp. 172-704, 
911-921. 
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energy which should be transformed into 
work escapes transformation simply be- 
eause of the low terminal pressures of the 
engine at the lowest temperatures of its 
range. It is this loss which is sought to be 
reduced by the series-fluid engines and 
which, so far as the thermodynamic and 
the dynamic questions are concerned, may 
be actually saved in large degree. The 
uncertainty remaining is that regarding 
costs, safety and convenience. 

Du Trembley, about two generations 
ago, built binary-vapor engines, with ether 
as the secondary fiuid, for a line of trans- 
oceanic steamers and ‘broke the world’s 
records’ for his time in economy of power- 
production ; but the compound engine came 
in and his secondary fluid proved danger- 
ously inflammable. He lost one of his 
ships, Randolph & Elder bettered his ree- 
ord and the matter dropped out of sight. 
Later, many inventors have gone through 
the same experience in one way or another. 
Ether, chloroform, aleohol, ammonia, ear- 
bon-disulphide and sulphur-dioxide, among 
other volatile substances, have been tried, 
usually with some apparent gain but never 
yet with permanent success. 

Recently, however, Professor Josse, at 
Berlin, has again ‘ broken the world’s rec- 
ord’ in heat-engine operation by produc- 
ing the horse-power with an expenditure 
of less than eight and a half pounds of 
moderately superheated steam per hour. 
The experiment has been made with the 
utmost care and repeated under varying 
conditions, until there can remain no doubt 
of the fact. He further states that the 
steam and sulphur-dioxide, binary-vapor 
system adopted by him ean be constructed 
at no greater cost than the standard triple- 
expansion engine which it rivals, that, 
properly cared for, it is not subject to in- 
jury by corrosion as had been anticipated 
by engineers generally, and that it can be 
safely insured against loss or accident 
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through leakage. If experience confirms 
this claim, this means that the long-sought 
utilization of the waste heat of the steam- 
engine may be practically accomplished. 
Time and experience will confirm or re- 
fute these expectations and it is for time 
and experience to settle the ultimate ques- 
tions of the engineer relative to cost, re- 
liability, safety and net gain or loss by the 
substitution of the series-vapor engine for 
the compound, single-fluid,  series- 
engine, 
R. H. THurston. 


WHAT ARE THE REQUIREMENTS OF A 
COURSE TO TRAIN MEN FOR WORK 
IN TECHNICAL CHEMISTRY.* 

THE subject before us may be discussed 
in two parts; first, what sort of instruction 
in chemistry should be given to men who 
are to become technical chemists, and, sec- 
ond, what work in other subjects should 
be required? Our consideration of the 
question will perhaps be more definite if 
we have before us a list of the oecupations 
followed by a number of young men who 

have received training of this sort. 

During the past twelve years twenty- 
three men have graduated from the chem- 
ical course of the Rose Polytechnic Insti- 
tute. These have been employed as fol- 
lows: One is inspector of coke for a large 
steel company, three are chemists in 
iron or steel laboratories, two are assayers, 
two are teachers, three chemists in soap 
factories, two employed by a firm manu- 
facturing liquid carbon dioxide, two are 
draftsmen, one is superintendent of a gas 
company, one chemist for a firm manu- 
facturing photographie supplies, one chem- 
ist for a paint oil company, one chemist 
for an electrical company, one manager of 
the paint department for a _ wholesale 

* Read at the meeting of the Indiana College As- 
sociation, December 27, 1901, and also at the 
Philadelphia mecting of the American Chemical 
Society. 
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house, one chemist for a packing company, 
one chemist in a testing laboratory, and 
one in charge of the technical science de- 
partment in a large library. 

No doubt the list of graduates from 
other technical schools would show a sim- 
ilar, or even greater, variety of occupa- 
tions. It is at once evident that it would 
have been impossible to fit these men for 
the specific occupations which they now 
follow. Only in very rare instanees could 
the occupation be predicted before gradua- 
tion. Work spent upon the details of tech- 
nical processes would, in the large major- 
ity of cases, have had no direct practical 
value. When we consider the ever-broad- 
ening scope of the chemical knowledge of 
our time, and the time limits which are 
practically set for the student’s work, we 
cannot doubt that time spent in laying 
broad and solid foundations will be much 
more useful than any great amount of time 
given to the details of industrial chemis- 
try. 

At the basis of all must come a thorough 
training in analytical chemistry, and es- 
pecially in quantitative analysis. While I 
think that the laboratory work should be- 
gin with work in general chemistry and 
that should be followed by qualitative 
analysis, no very large amount of time 
should be given to either by students who 
are to become chemists. Fifteen hours a 
week for one half to two thirds of a school 
year should be sufficient. The work given 
in general chemistry should be directed 
toward the illustration of fundamental 
principles and instruction in accurate ma- 
nipulation with varied forms of apparatus, 
rather than to a large amount of detailed 
demonstration of the properties of ele- 
ments and compounds. Beyond a very lim- 
ited amount of the latter kind of study, the 
attention of the student will weary and he 
will aequire the fatal habit of performing 
experiments as directed, writing descrip- 
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tions in his note-book and straightway for- 
getting all about them. The same is even 
more true of some kinds of work often giv- 
en in qualitative analysis. The greater 
length of time required for quantitative 
operations, and the comparative simplicity 
of the processes involved, are better suited 
for training the beginner in the accurate 
memory of detail which is so useful for 
the chemist. 

In the selection of topics in quantitative 
analysis I heartily believe in beginning 
with pure salts, which give a rigorous test 
of the student’s accuracy. After a limited 
number of such determinations, however, 
the student’s work is best directed to the 
analysis of various commercial products, 
the object being to give as varied a train- 
ing as possible and a knowledge of the most 
practical methods. In general, a reason- 
able economy of the student’s time should 
be considered and long and tedious meth- 
ads should not be used, especially when 
shorter methods give as good or better re- 
sults. The determination of the principal 
constituents of iron and steel, determina- 
tion of iron, copper, zine and lead in ores, 
assaying for gold and silver, the determi- 
nations of sanitary water analysis, coal 
analysis, and gas analysis should be in- 
eluded for every student. One or more 
complex analyses, as a clay analysis or an 
analysis of a mineral water are also very 
desirable, and beyond this many special 
topies may be assigned to individual stu- 
dents. No hard and fast course should be 


laid down to be followed by all alike. At 


some point the quantitative work should 
be broken off and a few weeks given to in- 
organie preparations, and a few weeks, at 
some other point, to organic preparations. 
There should, of course, be lecture courses 
in general and organic chemistry and in 
the history and theories of chemistry. The 
lecture work in physical chemistry should 
be supplemented by laboratory work. 
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It is the custom, at all of our best tech- 
nical schools, to require a thesis for gradu- 
ation. This thesis should always be based 
on careful experimental work continued 
for some months. It should, if possible, 
contain some real addition to the world’s 
knowledge. The student cannot be ex- 
pected to select, independently, a suitable 
topic. Indeed, where the higher degree of 
Doctor of Philosophy is concerned, students 
rarely select their own subjects. The wish 
of the students as to the nature of the topic 
should, however, be consulted. Subjects 
pertaining to industrial chemistry are es- 
pecially appropriate, but topics pertaining 
to the pure science are not to be excluded, 
and indeed are often to be preferred be- 
eause of the broader and deeper insight 
which they give to the student. Every 
technical school should hold before itself 
not only the purpose of giving to its stu- 
dents a sound preparation for industrial 
pursuits, but it should also contribute con- 
stantly to the increase of knowledge in 
those fields with which it has to deal. The 
reflex influence of such ideals on the in- 
struction given is of the greatest possible 
importance. 

The second phase of our question per- 
tains to the accessory studies which the 
chemist should have. There seems to be a 
very prevalent notion that a chemist needs 
very little mathematics. With the rapid 
development of physical chemistry and the 
application of that branch of chemistry to 
technical problems which is soon to come, 
if not already here, such a view is no long- 
er tenable. Every chemist, and indeed 
every one dealing with physical science, 
should have, at least, a knowledge of the 
ealeulus. In physies, a thorough knowl- 
edge of fundamental principles should be 
given and especial attention should be de- 
voted to the subject of electricity. The 
methods used by engineers in testing struc- 
tural materials should be aequired by ac- 
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tual use of the instruments employed for 
the purpose. Free-hand and mechanical 
drawing are almost necessary and some 
work in machine design is very desirable. 
In language, a reading knowledge of Ger- 
man and French should be acquired and 
the knowledge should be practically used 
in connection with current chemical jour- 
nals. Except for lack of time I should 
advocate some work in biology. But, while 
there are fields in industrial chemistry 
where some knowledge of biology is abso- 
lutely essential, and while all chemists 
should know something in a general way 
about bacteriology, room ean scarcely be 
found for these subjects without displac- 
ing something of more vital importance. 
In conclusion, I would say that the aeces- 
sory subjects, especially, should not be 
slighted by the student. If he becomes a 
chemist he will certainly learn a very great 
deal about chemistry after he leaves school, 
but much of this other knowledge he is 
far less likely to acquire afterwards, and 
very much of it he will find practically 
useful if it is at his command. 


A. Noyes. 
Rose PoL_yTecHNIc INSTITUTE. 


SCIENTIFIO BOOKS. 


Plane and Solid Geometry. By Artuur 
Scuuttze, Ph.D., and F. L. Sevenoaxn, A.M., 
M.D. The Macmillan Company, New York. 
The results of geometrical teaching in Eng- 

land are rather disappointing, if we are to 

judge by the reports and criticisms that have 
appeared in educational journals and scien- 
tific reviews. The blame is laid entireiy on 
the system adopted, which is Euclidean pure 
and simple, and from which the universities 
and other examining bodies are unwilling to 
depart. It is good to be conservative; but 
it is also easy to overdo it. “Surtout pas 
trop de zéle” was Talleyrand’s famous in- 
junction. It applies as well to conservatism 
in pedagogies as it does to conservatism in 
politics. Euclid’s text was excellent in his 
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day and for his purposes, and continued so 
for many a century. 

The educational wants of our age are far 
more numerous, pressing and diverse than 
when the Greek geometer taught in the schools 
of Alexandria 2,300 years ago. We must re- 
member, too, that it was before admiring 
throngs of men that he unfolded book after 
book of his ‘Elements,’ men who were at- 
tracted round his cathedra more by the 
knowledge that he had to impart than by the 
mental training to be derived from his teach- 
ing. The geometrical truths that Euclid 
discussed before his mature scholars have to 
be placed to-day before the undeveloped minds 
of mere tyros and placed before them as only 
one of the many elements of their daily pabu- 
lum.* 

The necessities of our times call for less 
verbosity, prolixity and iteration than we 
find in Simson’s rendering of Euclid, which is 
the orthodox text in English schools modified 
somewhat by Todhunter, Hamblin Smith, Mrs. 
Sophia Bryant and others. The whole presen- 
tation of the subject is decidedly hard and 


* Here are the latest from Nature of January 
16, 1902: “Mr. W. C. Fletcher, headmaster of 
Liverpool Institute, says that ‘six years’ expe- 
rience in teaching geometry has led him to be- 
lieve that Euclid is a great hindrance to ninety- 
nine boys out of every hundred in training and 
knowledge. A great deal of damage is done by 
insistence, not only upon the particular method, 
but on the particular order of Euclid” (p. 262). 

A letter signed by mathematical teachers in the 
great public schools of England such as Eton, 
Harrow, Rugby and Winchester contains the fol- 
lowing momentous acknowledgments: “It may 
be felt convenient to retain Euclid; but perhaps 
the amount to be memorized might be curtailed 
by omitting ali propositions except such as may 
serve for landmarks. We can well dispense with 
many propositions in the first book. The second 
book, or whatever part of it we may think essen- 
tial, should be postponed till it is needed for 
Book III., 35. The third book is easy and inter- 
esting; but Euclid proves several propositions 
whose truth is obvious to all but the most unin- 
tellectual. The fourth book is a collection of 
pleasant problems for geometrical drawing; and 
in many cases, the proofs are tedious and unin- 
structive. No one teaches Book V.” (p. 258). 
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deterrent. Think of Book II. and especially 
Book V., also Books XI. and XII., and try 
to realize the hardship, the worry and vex- 
ation of spirit they have caused! A different 
sequence of propositions is needed, as well as 
shorter demonstrations and modern methods. 
When we want to cross a stream, we do not go 
up one bank to its source and down the other; 
but avail ourselves of a bridge, a ferry or an 
electric launch if handy. 

Nor is prolixity the only salient fault of 
Euclid’s ‘Elements’; it lacks suggestive- 
ness and fails to adequately stimulate the in- 
ventive faculty of the student. It leaves him 
but too often unable to think out a simple 
matter for himself, to originate a plan of 
attack or even to act on a hint. He can ap- 
preciate a neat solution to a rider; he is 
receptive, but not creative enough; a good 
consumer but poor producer. 

On the other hand, we have found boys very 
different who had worked out their Davies or 
Robinson or other simplifier or improver of 
Legendre’s great work. They had a clearer 
apprehension of the meaning of geometrical 
truths and firmer grasp of them. They usually 
showed marked readiness in applying their 
knowledge, in extending conclusions, detecting 
flaws and attacking problems. There was a 
resourcefulness and a vigor about their ways 
that bespoke the benefit which they derived 
from the subject. It was less a task imposed 
upon them than a congenial study. Here, then, 
we have the full realization of the twofold 
end of all undergraduate study, viz., culture 
and utility; or, to put it otherwise, the awaken- 
ing of the faculties and the acquisition of 
knowledge. 

Euclid might well say to Ptolemy that 
there was no royal road to geometry; but all 
the same, such a work as the ‘Plane and Solid 
Geometry’ of Dr. Sevenoak and Dr. Schultze 
will go far toward smoothing the way for the 
young geometer and inspiring him with a 
liking for the subject. The letterpress and 
figures leave nothing to be desired; the dem- 
onstrations are well spaced, short and sug- 
gestive. The arrangement of the propositions 
follows a logical and pedagogical order, and 
the exercises, which form an integral part of 
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the work, bear evidence of having been selected 
for the purpose of gradually and systemat- 
ically leading the student to do some inde- 
pendent thinking and original work. From 
every point of view this elementary work on 
‘Plane and Solid Geometry’ is a commend- 
able text-book. M. F. O’ Retry. 
MANHATTAN COLLEGE, 
New CIty. 


Zoology: An Elementary Text-book. By A. 
EK. M.A., and E. W. MacBripe, 
M.A. (Cantab.), D.Se. (Lond.). New York, 
The Maemillan Company. 1901. 

This is a neatly gotten up general zoology 
of xxii and 632 pages, with 349 text figures. 
The text is divided into 23 chapters, of which 
the first is an introduction of 12 pages briefly 
reviewing the properties of living things and 
defining a number of general terms and 
phrases. The remaining pages are appor- 
tioned in order as follows: Protozoa 27, Colen- 
terata 29, Porifera 7, Introduction to the Celo- 
mata 6, Annelida 28, Arthropoda 87, Mollusea 
39, Echinodermata 40, Brachiopoda 6, Polyzoa 
5, Cheetognatha 4, Hemichordata (Balano- 
glossus) 5, Cephalochordata (Amphiorus) 14, 
Urochordata (Tuniecates) 9, Craniata 259, 
Platyhelminthes 21, Nemertinea 5, Rotifera 
8, Nematoda 6, Index 16. 

Putting aside likes and dislikes, one must 
admit that this is a pretty fair distribution. 
We cannot, however, see what is gained by 
considering the Coelenterata before the Porif- 
era, and the Flatworms, Roundworms, Nem- 
erteans and Rotifers after the Mammals. 
Logical and natural sequence of generaliza- 
tions is not without distinct value and inter- 
est, and from this point of view such an ap- 
parently insignificant matter of detail as 
intervening the Cclenterata, or any other 
group, between the Protozoa and Porifera be- 
comes important. 

On the whole, the treatment of the phyla is 
good. In each group of animals some more 
or less representative form is described in con- 
siderable detail, and other forms of interesting 
habits or having a bearing upon some prin- 
ciple or generalization are noted. The sys- 
tematic tables avoid the shoals of details and 
briefly characterize only the phyla, classes, 
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subelasses, orders and suborders. Under the 
final division of the group considered one to 
three genera are named as examples. The 
book being an English one, we are not sur- 
prised to see American forms somewhat 
slighted. The nomenclature is not always the 
most modern, but that is a matter of such 
minor importance in an elementary text that 
it may be overlooked. In some respects the 
authors have not always lived up-to the ex- 
cellent principles laid down in the preface. 
With them we believe technical terms and 
phrases should, so far as practicable, be elu- 
cidated in connection with the first presenta- 
tion of forms illustrating them. We natural- 
ly expect to find radial symmetry noted in 
connection with the Celenterata, but it is 
first mentioned on page 80 in the introduction 
to the Celomata. As a rule the principle is 
lived up to in good shape. The very limited 
space given to embryology and physiology is 
in our opinion a real defect. It would have 
been better to make room for more of this by 
cutting out portions of the general accounts. 
We also believe that taking up a phylum by 
beginning with a consecutive account of some 
form as a type is the proper plan for an ele- 
mentary text-book. In this respect the treat- 
ment of the Arthropoda, which is compara- 
tive, is inferior to that of the Annelida and 
other phyla. 

To write a good text-book on zoology is no 
easy task, and to write one acceptable to every 
one is an impossibility. The most that should 
be expected of a text-book is positive and con- 
tinuous assistance to teacher and pupil. Suc- 
cessful teaching lies with the teacher and not 
in the text-book. 

The book before us is well gotten up. The 
typographical work is good, the figures as a 
rule are clear and the page is clean and in- 
viting. While in some respects it still leaves 
room for improvement, we consider it one of 
the best and most worthy of recent elementary 
text-books on zoology. 

Henry F. Nacurries. 


Gustav Theodor Fechner. Rede zur Feier 
seines hundertjahrigen Geburtstages gehal- 
ten von Wilhelm Wundt. Leipzig, Engel- 
mann. 1901. 
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In his address delivered at the centenary of 
Fechner’s birth, Professor Wundt does not at- 
tempt to give a full outline of the philosoph- 
ieal and scientifie views of this last of the 
great German philosophers of the nineteenth 
century. He states at the outset that his 
object is to speak of the relation between 
Fechner the philosopher and Fechner the sci- 
entist, and he succeeds admirably in showing 
the fundamental connection between the reli- 
vious mysticism of Fechner and those rigor- 
ously exaet investigations which led to the 
establishment of the science of psycho-physics. 
He shows with a delicate touch, a keen insight 
and in masterly form, how originally purely 
metaphysical ideas resulted in the establish- 
ment of principles which lifted this new sci- 
ence for all future times above the danger of 
any subjective views. Professor Wundt de- 
fends Fechner the scientist against Fechner 
the philosopher and Fechner the poet, and 
apparently does not believe that the meta- 
physieal speculations of the ‘Innere Psycho- 
physik’ will have many adherents in the 
future; he compares these aptly with Kepler’s 
mystie “‘world-harmony’ now forgotten, but 
valued by its author more than his immortal 
third law. The lasting service of Fechner, 
according to Wundt, consists in the fact that 
he for the first time introduced ‘exact meth- 
ods, exact principles of measurement and 
experimental observation into the investiga- 
tion of mental life’ and that, in consequence, 
he was the first to make a scientific psychology 
possible. 

Wundt’s pamphlet contains, besides, several 
interesting ‘Addenda’: Personal Reminis- 
cences, an essay on Fechner’s relation to the 
natural philosophy of Oken and Schelling, on 
his philosophical method, his psychology, his 
attitude towards spiritism and a list of his 
principal works. Wundt’s essay will serve as 
an excellent introduction to the world of 
thought contained in the works of Fechner, 
which are far too little known in this country, 
and which even in Germany are only begin- 
ning to take the rank which is due to them 
in the study of the history of philosophy. 

If a further guide to the study of Fechner 
should be desired, we would suggest to take 
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up after Wundt’s essay, R. Seydel’s paper on 
Religion und Wissenschaft (Breslau, 1887), 
W. Bdlsche’s Characterbild (Deutsche Rund- 
schau, Sept., 1897), and K. Lasswitz’ critical 
Biography (1896), which last is still unsur- 
passed and far preferable to the biography 
compiled by Kuntze, written from the one- 
sided standpoint of an orthodox theologist. 

FLucet. 

STANFORD UNIVERSITY, CAL. 


SCIENTIFIC JOURNALS AND ARTICLES. 


The Plant World for January contains an 
illustrated article on ‘The Missouri Botanical 
Garden,’ by the Director, William Trelease; 
‘A Visit to the Royal Palm Hammocks, 
Florida,’ by Charles T. Simpson; ‘Plant Agen- 
cies in the Formation of the Florida Keys,’ 
by Charles L. Pollard, besides the usual briefer 
articles. The Supplement, devoted to the 
families of flowering plants, contains the first 
portion of the Orders Opuntiales and Myrti- 
flore. 


Bird Lore for January-February opens with 
‘Recollections of Elliott Coues,’ by D. G. 
Elliot and C. A. Curtis, in which we are told 
something of his youth and of his first army 
detail. ‘The Western Evening Grosbeak’ is 
described by Wm. Rogers Lord, and in ‘ Bird 
Clubs in America’ Francis H. Allen tells of 
the Nuttall Club, the article being accom- 
panied by a capital plate showing the Presi- 
dent, Mr. William Brewster, and a number of 
the members. Frank M. Chapman contributes 
the second of the papers on ‘How to Name 
the Birds,’ which runs through the Corvide, 
and then follows ‘The Christmas Bird Census’ 
taken in many parts of the country, while 
Fred T. Morison contributes ‘The Prize Crow 
Story.’ In ‘A Midwinter Meditation,’ M. O. 
W. intimates that nature study may be so mis- 
directed as to be decidedly harmful to the 
birds. 


Popular Astronomy for March includes a 
paper entitled ‘A Laboratory for General 
Astronomy,’ by Miss Mary E. Byrd, of Smith 
College, and an illustrated article by Per- 
cival Lowell on the north polar rifts and 
the arctic canals on Mars. Other articles are 
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by W. F. Denning on ‘Real Paths of Brilliant 
Meteors’; by J. C. Kapteyn, J. K. Rees and 
W. I. Pickering, ‘On the Motion of the Nebu- 
le in the Vicinity of the Nova Persei.’? The 
Rev. Q. A. Wheat concludes his series of 
papers upon the ‘Eclipse Aid to Chronology,’ 
and Dr. Wilson contributes further observa- 
tions of the ‘Light Curve of the New Star in 
Perseus.’ 

Tue first number of a botanical monthly, 
called The New Phytologist has appeared in 
Kngland. Professor A. G. Tansley, of the 
University College, London, is its editor and 
the subscription price is 10 shillings a year. 
This journal will seek to satisfy an apparent 
need in Great Britain for a botanical journal 
with educational aims uppermost. Accord- 
ingly especial attention will be given to dis- 
cussions of scientific questions, methods of 
teaching and research, notices of important 
books and papers and preliminary notes. 
Realizing the labor and sacrifice which such 
an undertaking involves, we wish Professor 
Tansley every success and trust that he will 
obtain cordial support from this side of the 
water. 


SOCIETIES AND ACADEMIES. 
THE IOWA ACADEMY OF SCIENCES. 

THE sixteenth annual meeting of the Iowa 
Academy of Sciences was held in Des Moines 
on December 26 and 27, Professor A. A. Veb- 
len presiding. The meetings were well at- 
tended and much interest was taken in the 
program. Thirty papers were presented, many 
of the more technical being read by title. 

The address of the retiring president, Pro- 
fessor A. A. Veblen, was on ‘The Relation of 
Physics to the other Material Sciences.’ 
Physics was the first of the material sciences 
to develop the modern methods of research. 
The other branches are greatly indebted to 
physics for the aids it furnished them, and 
they in turn are under obligation to physics 
for the help it has rendered them. Professor 
Veblen also described several models; one to 
show the transmission of a wave by transverse 
vibration; another to illustrate the longitudi- 
nal or sound wave; and a third for compound- 
ing simple harmonic motions. 
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‘Preliminary Notes on the Flora of Western 
Iowa, especially from the Physiographical 
Ecological Standpoint,’ was the subject of a 
paper read by Professor L. H. Pammel. The 
effects of the soil, climate, altitude, tempera- 
ture and rainfall on the flora of the region 
were considered. The flora of the different 
physiographic regions was given, including the 
plants of the Missouri floodplain, the bluffs 
and the upland. 

Professor Herbert Osborn presented a paper 
on the ‘Factors of Extinction.’ More atten- 
tion has been devoted to the factors concerned 
in the production of new types than to the 
factors of extinction. It is worth while to 
attempt to formulate those factors which are 
especially concerned in the elimination of life 
forms. They were summarized as follows: 

(1) That extinction which comes from 
modification or progressive evolution, a relega- 
tion to the past as a result of the transmuta- 
tion into more advanced forms. (2) Extinc- 
tion from changes of physical environment 
which outrun the powers of adaptation. (3) 
The extinction which results from competi- 
tion. (4) The extinction from extreme spe- 
cialization and limitation to special conditions 
the loss of which means extinction. (5) Ex- 
tinction as a result of exhaustion. 

Professor Maurice Ricker described a 
‘Large Red Hydra,’ found in large numbers 
in Echo Lake, Flathead County, Montana. 
The animals are bright coral red in color and 
the larger ones measure when feeding five 
eighths of an inch from mouth to proximal end. 
None of the tentacles was less than two and 
one-half inches long. So far as known, no 
other hydra has ever been collected in the 
State. 

The following officers were elected for 1902: 
President, H. E. Summers, of Iowa State Col- 
lege, Ames, Iowa; First Vice-President, J. L. 
Tilton, of Simpson College, Indianola, Iowa; 
Second Vice-President, 8S. W. Beyer, of Iowa 
State College, Ames, Iowa; Secretary, A. G. 
Leonard, of the Iowa Geological Survey, Des 
Moines, Iowa, and Treasurer, B. Shimek, of 
the State University, Iowa City, Iowa. 

A. G. Leonarp, 
Secretary. 


Marcu 7, 1902.] 


THE GEOLOGICAL SOCIETY OF WASHINGTON. 


Avr the meeting of the Society on February 
12 the first paper was by Mr. G. P. Merrill 
and was entitled, ‘Rutile Mining in Virginia.’ 
Mr. Merrill called attention to the fact that 
recent experiments in the making of cast iron 
and steel had called for titaniferous alloys. 
As a result of this, a rutile deposit, situated 
on the Tye River, near Roseland post-office, 
Nelson County, Va., had been opened up. The 
country rock is a strongly foliated gneiss trav- 
ersed by dikes of hypersthene diabase. The 
rutile oceurs associated with a coarsely crystal- 
line quartz feldspar rock, the exact nature of 
which has not yet been made out, but which, 
from the size of the deposit and its crystalline 
nature, is judged to be eruptive. The rock is 
a coarsely crystalline aggregate of potash and 
soda-lime feldspar, of a light gray color, 
through which are disseminated small rutiles. 
With it is associated bluish, opalescent 
quartz, which occurs under such conditions as 
to suggest that it is not the result of primary 
crystallization. 

In a brief paper entitled, ‘Notes on the 
Geology of the Klondike,’ Mr. W. C. Menden- 
hall sketched the general relations of the rocks 
in the mining district tributary to Dawson, 
so far as they are known, and outlined the 
relations borne by the gold-producing creeks 
to the geology. <A brief account of the oceur- 
rence of the gold in the present stream gravels 
and on the terraces which mark older stream 


courses was given, and the probability that — 


the gold was derived from stringers or lenses 
in the sehists which are cut by the streams 
tnd has not been transported for any distance 
was brought out. 

Mr. Arthur C. Spencer presented a paper on 
‘The Manganese Ores of Santiago Province, 
Cuba.’ All the manganese produced in Cuba 
has been shipped from Santiago, the chief city 
of the easternmost province. The deposits are 
found back from the coast and are distributed 
over an extended region. In their mode of 
occurrence they are replacements of limestone 
and of caleareous green-sands in localities that 
have suffered disturbance and folding. From 
the association of jasper, also replacing cal- 
careous rocks, it is believed that hot circulat- 
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ing water has been active in the formation of 
these valuable deposits. 

Mr. Whitman Cross spoke of the evolu- 
tion of ideas on systematic petrography in 
America, referring to the conservative attitude 
of geologists, presented in text-books, as repre- 
sented by J. D. Dana; to the propositions for 
the classification of voleanic rocks presented 
by Clarence King, regarding them as the only 
true igneous rocks; and to the proposition 
made by M. E. Wadsworth. Concerning the 
part played by petrographers of this country 
in shaping existing systems, it was pointed out 
that while but few original proposals of note 
had been made, the results of the many in- 
vestigations had almost unconsciously caused 
a gradual evolution of opinion, even without 
the influence of any American system. 

Mr. R. H. Chapman exhibited some interest- 
ing photographs showing stratification in mine 
dumps. 

Atrrep H. Brooks, 
Secretary. 


BIOLOGICAL SOCIETY OF WASHINGTON. 


THE 349th meeting was held on Saturday 
evening, February 8. 

Dr. C. A. White gave a review of ‘The 
Mutation Theory of Professor de Vries,’ giv- 
ing an outline of his experiments with various 
plants which had led to his conclusion that 
evolution was not always a slow process, but 
that under certain conditions might take place 
rapidly, and that there was a period in the 
growth of a race of plants or animals when 
it was particularly susceptible to external in- 
fluences. 

The paper will appear in the next ‘Report’ 
of the Smithsonian Institution. 

Henry W. Olds presented ‘Some Deductions 
from the Study of Bird Songs,’ prefacing his 
remarks with the statement that the con- 
clusions he was about to present were merely 
tentative, but, if corroborated by subsequent 
investigations, of much importance from their 
bearing on the question of the evolution of 
music. Music, he stated, seems to be popu- 
larly regarded as artificial and musicians ap- 
parently consider it largely, if not entirely, 
governed by fixed laws, while certain students 
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of the philosophy of the art, such as Helm- 
holtz, Hanslick, Pole and others, believe that 
the truth lies between these two extremes— 
that the fundamental rules are governed by 
physical laws, while more complex questions of 
form-are mainly, at least, arbitrary. The his- 
tory of music appears to sustain the last view. 
The evolution of the diatonic scale, the com- 
paratively recent rejection of all modes but 
the modern so-called major and minor, the 
absence of rhythm, as we know it, until about 
the eleventh or twelfth centuries, and of to- 
nality, or reference in melody to a tonie or 
keynote, until the seventeenth century, all 
seem to support the theory that many present 
wsthetical rules of music are temporary and 
fortuitous and probably of no greater validity 
than those they have superseded. The octave, 
fifth and fourth of the modern scale are ex- 
cepted, by those who hold this view, as resting 
upon a physical basis; but the other intervals 
are held to be arbitrary; and the necessity to 
the modern ear of a definite key, and all the 
requirements comprised under the term ‘form,’ 
are regarded as mainly casual, not necessarily 
indicating any advance toward a fixed ideal. 

But if we find bird musie undergoing an evo- 
lution that parallels our own progress—if ad- 
vance in each independently follows the same 
lines, we have excellent evidence that there is 
an ideal standard toward which all progress 
must tend, a law which determines the direc- 
tion of development of our esthetical rules. 
A study of the songs of the birds seems to 
support this idea. Many birds, as for example 
the Carolina wren, wood thrush. chickadee 
and chewink, use the intervals of the modern 
scale. Birds songs are often rhythmical and 
may be divided into regular measures properly 
accented; and several of the formal rules of 
human musie may be found governing the 
music of the birds. 

Mr. Olds gave examples illustrating this 
statement. These included bits of melody 
satisfying to the human musical taste, phrases 
repeated on the same or a different pitch, an- 
tiphonal phrases coupled together by a single 
bird, or by two, with evident intention, and 
one instance of a song (by the wood pewee) 
in which the rules of construction governing 
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many ballads were followed. These Mr: Olds 
said were a few of the instances he had noted 
indicating a parallel and independent mu- 
sical evolution and so leading to the conelu- 
sion suggested, but he wished to investigate 
further before positively announcing a prin- 
ciple opposed to the weight of authority and 


apparently in conflict with previous evidence. 
F. A. Lucas. 


PHILOSOPHICAL SOCIETY OF WASHINGTON. 


THe 546th meeting was held February 1, 
1902, Vice-President Marvin in the chair. 

Professor Simon Newcomb spoke on ‘ Recent 
Views of the Universe.’ He called attention 
to the probability that the density of most 
stars is much less than that of the sun and the 
temperature higher; if the sun were removed 
to the same distance as the stars some of them 
would appear only 1/100 as bright as it, while 
Canopus and Rigel would be more than 1,000 
times, probably 10,000 times, as bright. The 
probability is that most stars have dark bodies 
revolving around them. Our system is, so far 
as we know, very unusual in having cireular 
orbits; the stellar orbits are generally quite 
eccentric, and life such as we know could not 
probably exist under the extremes of tempera- 
ture prevailing near any star. The distribu- 
tion of the stars appears to be remarkably 
symmetrical around the axis and plane of the 
Milky Way. The thinning out is slight up to 
a parallax of .01 second, and the stars extend 
to at least 1,200 times the distance of a Cen- 
tauri. It is possible that the apparent limit 
may be due to absorption of light, caused for 
example by cosmic dust. Reference was made 
to Lord Kelvin’s and J. J. Thomson’s recent 
papers and the fact pointed out that all the 
new stars are in the Milky Way and therefore 
probably have a very small parallax, perhaps 
.001 second, more or less. 

Professor F. H. Bigelow, of the Weather 
Bureau, spoke on ‘Aristotle’s Physics and 
Modern Physics.’ Aristotle’s profound work 
on the fundamental principles of nature ought 
to be better known to modern students. . He 
defended the theory of nature which avoids 
both the extreme idealist view and the extreme 
material view, and developed the theory of 
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evolution from an inner potential which we 
now call life. He denied that atoms exist in 
a vacuum, but held that they possess mutual 
forces in a plenum. The recent views ad- 
vanced by Lord Kelvin that the ether is im- 
ponderable or non-gravitational matter, and 
that action at a distance is the law of atoms, 
seem like a close return to the theory held by 
Democritus and Aristotle, and in this respect 
there is agreement between ancient and recent 
theories. But the startling theory advanced 
by Lord Kelvin that atoms and ether can occu- 
py the same space identically is of course not 
in agreement with Aristotle. It is very well 
worth noting that many points of modern 
physics were anticipated by Aristotle. 

Mr. A. L. Day, physicist of the Geological 
Survey, began a paper, ‘On the Measurement 
of High Temperature.’ An abstract will be 
deferred till the paper is concluded. 

CuHarues K. Weap, 
Secretary. 


ANTHROPOLOGICAL SOCIETY OF WASHINGTON. 


THe 326th regular meeting was held Janu- 
ary 28. Dr. J. Walter Fewkes exhibited a 
stone idol from Casas Grandes, Chihuahua, 
and, commenting on the resemblances of the 
ruins of northwestern Chihuahua and those 
of the Gila Valley, said that relief design 
characterizes the pottery of Casas Grandes, 
and that while this feature does not prevail 
in the Gila Valley, the ware is similar to that 
in the ruins of northwestern Mexico. 

President W. H. Holmes,.in discussing: this 
paper, traced the distribution of relief work 
or life form in the United States and Mexico. 

Major J. W. Powell’s paper, ‘An American 
View of Totemism,’ was read by Mr. J. D. 
McGuire and-was discussed by Mrs. M. C. 
Stevenson, Dr. J. W. Fewkes, and Professor 
W J McGee. 

‘Orenda and a Definition of Religion,’ by 
Mr. J. N. B. Hewett, provoked much diseus- 
sion and the subject was continued for con- 
sideration at the next meeting. Orenda is an 
Iroquoian word meaning mystic potence or 
magic, and is advanced to supplant the word 
animism, which seems not adequate to express 
this elusive belief. Messrs. McGee, Fewkes 
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and Pierce spoke in favor of adopting this 
word, but Miss Alice Fletcher thinks the word 
will not cover all forms of belief among our 
tribes. 

Water Hovueu. 


THE NEW YORK ACADEMY OF SCIENCES. 


Tue annual meeting of the New York Acad- 
emy of Sciences was held at 108 West 55th 
Street on Monday, February 24, at 8:15 Pp. M., 
President R. S. Woodward presiding. 

The reports of the officers for the last year 
showed that the affairs of the Academy were 
in a much more favorable condition than the 
year previous. The recording secretary re- 
ported that the Academy had 298 resident 
members, of which 92 were fellows, and that 
the principal work of the council during the 
year had been that of bringing about a revi- 
sion of the constitution which would enable 
the Academy to carry on its work in accord- 
ance with the needs of science in New York 
City. A bill has just been passed by both 
houses of the State legislature, allowing a re- 
vision of the charter, which will enable the 
Academy to revise its constitution and_by- 
laws, which will very shortly be done. 

The publications of the Academy during the 
year have been small, owing to restricted 
appropriations; but through economy the 
finances have been straightened out, and the 
Academy opens the new year auspiciously. 
The principal paper besides short ones pub- 
lished in the Annals, Volume 14, has been 
that of Dr. Bashford Dean, entitled ‘Paleon- 
tological Notes,’ and printed as a Memoir, 
Volume 2, Part 3. 

The library of the Academy continues to be 
housed in Schermerhorn Hall, Columbia Uni- 
versity, and is rich in scientific serials, which 
are kept up to date largely through exchange. 

The following honorary members, selected 
because of their eminent scientific services, 
were unanimously elected: James Dewar, 
M.A., LL.D., F.R.S., Jacksonian professor of 
experimental philosophy, University of Cam- 
bridge, England, 21 Albemarle St., London, 
England; William James, M.D., LL.D.,.Ph.D., 
Litt.D., professor of philosophy, Harvard Uni- 
versity, Cambridge, Mass.; Wilhelm Wundt, 
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Ph.D., M.D., professor of philosophy, Leipzig, 
Germany. The number of honorary members 
is restricted to fifty. 

The following resident members, because of 
their ‘scientific attainments ‘or services’ to 
the Academy, were promoted to fellows, in 
accordance with the by-laws and constitution: 
Maurice A. Bigelow, Ph.D., Teachers’ College, 

Yolumbia University; Professor Hermon C. 
Bumpus, American Museum of Natural His- 
tory; O. P. Hay, Ph.D., American Museum of 
Natural History; E. O. Hovey, Ph.D., Ameri- 
can Museum of Natural History; W. D. 
Matthew, American Museum of Natural His- 
tory; S. J. Meltzer, M.D., 166 West 126th 
Street. 

Ballots were then distributed, and votes 
counted, and the following officers were elected 
for the ensuing year: 

President, J. McKeen Cattell; First Vice-Presi- 
dent, Nathaniel L. Britton; Second Vice-Presi- 
dent, Richard E. Dodge; Corresponding Secretary, 
Bashford Dean; Recording Secretary, Henry E. 
Crampton; Treasurer, Charles F. Cox; Librarian, 
Livingston Farrand; Councilors, Franz Boas, 
Hermon C. Bumpus, D. W. Hering, Frederic 8. 
Lee, Chas. Lane Poor, L. M. Underwood ; Curators, 
Harrison G. Dyar, Alexis A. Julien, George F. 
Kunz, Louis H. Laudy, E. G. Love; Finance Com- 
mittee, John H. Hinton, John H. Caswell, C. A. 
Post. 


The president and recording secretary-elect 
then assumed charge of the meeting, and the 
retiring president delivered his annual ad- 
dress, entitled ‘Measurement and Calculation.’ 
At the close of the address a vote of thanks to 
the president was carried on motion of Pro- 
fessor Ifenry F. Osborn, and the academy 
adjourned. 

Ricnarp FE. Doper, 
Recording Secretary. 


DISCUSSION AND CORRESPONDENCE. 


UNION AND RIVERSDALE FORMATIONS IN 
NOVA SCOTIA, 


THE 


To tue Eprror or Science: In your issue 
of January 17, 1902, Vol. 15, No. 368, on page 
90, the title and abstract of my second paper 
read before the Geological Society of America, 
held in Rochester, are given, which require a 


SCIENCE. 


[N. 8S. Vout. XV. No. 375. 


slight emendation. The following exact title 
and brief abstract are herewith submitted: 

Titte: ‘The Meso-Carboniferous Age of 
the Union and Riversdale formations in Nova 
Scotia.’ 

Asstract: From internal paleontological 
evidence the Union and Riversdale formations 
are clearly Middle or Meso-Carboniferous. 
The insect, reptilian, lamellibranchiate, crus- 
taceous and other associated faunas, as well as 
the floras entombed in the Riversdale shales 
and sandstones, according to R. Kidston, of 
Stirling, Scotland; David White, of the U. S. 
National Museum, Washington; Dr. Whee!- 
ton-Hind, of Stoke-upon-Trent, Eng.; S. H. 
Scudder, of Cambridge; Henry Woodward, of 
the British Museum, London, Eng., indicate 
a typical Carboniferous horizon, which, when 
compared with similar faunas and floras else- 
where, lead one to state that a Meso-Car- 
boniferous age is here represented. 

In Cumberland County, Upper Carbonifer- 
ous limestone beds, formerly classed as Lower 
Carboniferous, are thrust over siliceous shales 
and sandstones, ete., presumably of Meso- 
Carboniferous age, formerly classed as Devo- 
nian and referred to the ‘rocks of Union’ or 
Union formation. In Pictou and Antigonish 
Counties, Lower Carboniferous strata rest 
uncomformably upon the upturned Eo-Devo- 
nian, with which the Union and Riversdale 
formations were formerly correlated by stra- 
tigraphers. 

H. M. Amt. 

OrTawa, January 28, 1902. 


HIGH WATER IN THE LAKES OF NICARAGUA. 


Tue numerous heavy flooding rains in 
Western Nicaragua and consequent rapid 
rise to unusual height of the water in Lakes 
Nicaragua and Managua (connected with 
each other by Rio Tapitapa) in November of 
last year, indicated that in February, 1902, 
the water in those lakes would be higher by 
several feet than the usual annual high water 
mark, or than since 1859 to 1861, when the 
height was about 12 feet above the average, 
and, consequently, that earthquakes and vol- 
canie activity would occur. 

The continuous rapid dry current of atmos- 
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phere passing over those lakes since the 20th 
of December, 1901, and the warm temperature 
has caused unusually great evaporation so that 
the water in those lakes is only about four feet 
higher at this date—February 9, 1902—than 
usual at this time of the year. There is also 
but slight increase of voleanic activity, indi- 
cated by an increased flow of gases and vapor 
from voleanie peaks. Only seven earthquakes 
in Western Nicaragua have occurred since 
November 15, each slight, from II. to IV. of 
the Rossi-Forel scale. 

There are no indications of higher water in 
the Lakes this year. J. CRAWFORDES. 

MANAGUA, NICARAGUA, 

February 9, 1902. 


UNIO CONDONI IN THE JOHN DAY BEDS, 


Proressor J. C. Merriam informs me that 
he ‘found great quantities of that species at 
the original locality.’ As this form was not 
among the material sent to me for determina- 
tion, I erroneously inferred that it had not 
been detected. The original locality, as stated 
by Dr. White, is the North Fork of John Day 
River, Oregon, at the angle of the big bend, 
longitude 119° 40’, latitude 44° 50’. My 
paper in Scrence January 24 last, pages 
153-154, is hereby corrected in this particular. 

Rost. E. C. Srearns. 


NOTES ON INORGANIC CHEMISTRY. 
THE NEW SULFURIC ACID MANUFACTURE. 


ATTENTION has often been called within the 
last few years to the new process of making 
sulfuric acid from the pyrites-burner gases 
without the intervention of lead chambers, but 
the first authoritative description of the proc- 
ess, with the history of its development, was 
given in a lecture last fall by Dr. R. Knietsch 
before the German Chemical Society. This 
lecture has now been published in the Berichte 
of the Society and deserves notice, not only on 
account of the intrinsic importance of the sub- 
ject, but also as being a conspicuous example 
of how the persistent investigations of trained 
chemists have succeeded in overcoming what 
seemed to be insuperable obstacles. 

The catalytic action of platinum upon mix- 
tures of gases was discovered by Sir Hum- 
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phrey Davy in 1817, and in 1831 Peregrine 
Phillips, of Bristol, England, took out a 
patent for the manufacture of sulfuric acid 
by the action of finely divided platinum upon 
a mixture of sulfur dioxid and oxygen. This 
process, though exploited from time to time, 
and worked at by many chemists, came to noth- 
ing. In 1875 Clemens Winkler took up the 
study of this reaction, finding that the most 
favorable condition for this reaction is when 
the gases are present in the proportion of two 
volumes of sulfur dioxid to one of oxygen, and 
that the presence of other gases or even of an 
excess of either of those involved in the re- 
action is detrimental. Since, by decom- 
position, ordinary sulfuric acid yields a 
mixture of sulfur dioxid, oxygen and water, 
it was possible to utilize these gases in the 
manufacture of sulfur trioxid or of fuming 
sulfuric acid, by drying them to remove the 
water, and then leading them over platinum 
sponge. This was put into practical applica- 
tion with some success. This can, however, 
hardly be considered more than a very slight 
step toward the manufacture of ordinary oil 
of vitriol from the pyrites-burner gases. 

. The rapidly increasing development of the 
color-industry of Germany has occasioned a 
demand for enormous quantities of both con- 
centrated and fuming sulfuric acid, and for 
the past decade the energies of the chemists 
of the great color corporations have been di- 
rected toward the problem of the manufacture 
of these acids without the intervention of the 
lead chambers and the platinum concentra- 
tion stills. In these investigations Dr. 
Knietsch, of the Badische Anilin- und Soda- 
Fabrik, was a most important factor, and to 
him belongs a great share of the credit of 
having rendered the new process a commer- 
cial success. 

The gases from the pyrites-burners consist 

of sulfur dioxid, nitrogen and an excess of 
oxygen from the air. When these gases were 
thoroughly purified and carried to the labora- 
tory it was found that on passing over a ‘con- 
tact mass’ containing finely divided platinum, 
the sulfur dioxid was completely oxidized to 
the trioxid, or to sulfuric acid if water was 
present. When, however, an attempt was 
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made to carry out the operation on a large 
seale, the contact mass quickly became inert. 
This was the case even when the gases had 
been purified by passing through long pipes, 
repeated washing with sulfuric acid, and 
further passage through coke and _ asbes- 
tos filters. In following up the cause of 
the difficulty, it was found that extraordinar- 
ily small quantities of arsenic were capable of 
inhibiting the action of the platinum in the 
contact mass. The same is true of a few 
other substances such as mercury and perhaps 
phosphorus. These substances seem to have 
what may be considered a poisonous action 
upon the platinum. Investigation showed 
that the arsenic was contained in the fine 
white fume which is formed in all cases where 
sulfur is burned. This fume consists of finely 
divided sulfurie acid, and its complete con- 
densation has been one of the unsolvable 
problems of technical industry, especially in 
connection with smelting plants. Eventually 
the problem was solved by the thorough wash- 
ing and wet filtration of the slowly cooled 
gases, with water or dilute sulfuric acid. 
After this purification from every trace of 
mechanical impurity, as was shown optically, 
it was found that the contact mass still lost 
its activity after a time, and here again pa- 
tient investigation revealed the fact of ar- 
senic poisoning. This was finally shown to be 
due to the action of the condensed sulfuric 
acid from the burners upon the iron condens- 
ers, whereby traces of arseniuretted hydrogen 
(arsin) were generated. This difficulty was 
easily overcome, but when the process was 
attempted on a large seale, it was still un- 
successful. When the pyrites burners were 
used to their full capacity, there was formed 
a fume which resisted every attempt at con- 
densation. This was unconsumed = sulfur, 
which, of itself harmless, contained minute 
quantities of arsenic, thus again poisoning the 
contact mass. The formation of this fume was 
prevented by the injection of steam into the 
burners, which has other advantages, in pre- 
venting the action of the condensed acid on 
the iron pipes, and in hindering the formation 
of hard dust seales in the cooling pipes and 
chambers. Other difficulties appeared in the 
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cooling of the contact mass and in connec- 
tion with the absorption of the sulfur trioxid, 
which is attended by a great development of 
heat, but they were slight in comparison with 
those which had attended the purification of 
the gases. At last the process was established 
on a commercial basis, as is shown by the fact 
that in the year 1900 the production of sulfur 
trioxid reached the amount of 116,000 tons. 

The first interest of the process is of course 
for the manufacture of the concentrated and 
fuming acids, used largely in the color in- 
dustry, but when it is considered that it is 
the concentrated acids which are most eco- 
nomically made in this manner, it is not diffi- 
cult to foresee that in the near future the 
chamber process must be superseded for all 
acids which would require concentration in 
platinum stills. It is quite possible that the 
chamber process will continue to be used for 
many years to come, for the more dilute acids 
which require no concentration, but even so, 
the perfection of the contact process can be 
looked upon as little short of a revolution in 
this most important of the chemical indus- 
tries. 


J. L. H. 


RELIEF SHIP FOR THE BRITISH ANTARC- 
TIC EXPEDITION. 

Sir CLemMents MarkuHam, president of the 
Royal Geographical Society, has issued the 
following appeal to the Society’s fellows: 

It is with some reluctance that I appeal 
again to the fellows of the Society on behalf 
of the relief ship, which must leave England 
not later than July next to obtain news of, and 
render what assistance may be necessary to, 
the expedition on board the Discovery. I 
make this further appeal in the belief that the 
fellows as a body do not realize the situa- 
tion, and entertain an erroneous impression as 
to how much is expected of each individually. 
IT am assured that many, if not most, of the 
fellows of the Society feel that, unless they 
can each contribute a very considerable sum, 
it would be useless to do anything. 

I am particularly anxious to disabuse the 
fellows of this impression; I assure them that 
we shall be glad to receive any contribution, 
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however small. If each fellow of the Society 
made himself responsible for £2, we should be 
in a position to send off the relief ship fully 
furnished with all requirements. It is not 
necessary that each fellow should contribute 
£2 out of his own pocket; if he gives what he 
himself ean afford, he would probably have no 
difficulty in obtaining the balance in small 
contributions from his friends. 

Out of the 4,000 or more fellows of the 
Society, only 150 have contributed to the funds 
for the relief ship. I cannot help thinking 
that when those fellows who have not con- 
tributed realize this they will come to the 
help of the council, without hesitation, in the 
manner I have suggested, or in some way 
equally effective. The council has made itself 
responsible for the relief ship. The vessel, 
the Morning, has been purchased, and is now 
in the Thames undergoing the necessary alter- 
ations. When these are completed, the balance 
of the sum subscribed will be quite insuffi- 
cient to furnish her with the necessary stores 
and to provide an adequate equipment of offi- 
cers and crew. 

In the hope of enabling the fellows to realize 
the situation and the Society’s responsibility, 
I give the following extract from the last des- 
patch from Captain Scott, written just before 
the Discovery left New Zealand to make her 
way through the ice to her destination: 

It is with great satisfaction that I learn that 
it is intended to send a relief ship. I had con- 
templated writing most urgently to you on this 
subject, knowing how absolutely our retreat would 
otherwise be cut off should any accident result 
in the loss of the Discovery. The conditions which 
surround the Antarctic lands with a belt of 
tempestuous ocean have always impressed me with 
the difference to those existing in high northern 
lands, and I have felt that, since our retreat by 
boats to any civilized spot is a practical impos- 
sibility, our movements, and the risks we could 
rightfully take, must be gyeatly limited, if the 
loss of the ship of necessity implied the loss of all 
on board. 


I see that every effort will be made to despatch 


the vessel which you have already purchased for 
the purpose. It will, therefore, be a great relief 
and satisfaction to me to leave Lyttelton, con- 
fident that such efforts will be successful and that 
a line. of retreat is practically secured to us. 
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I feel sure that after this statement the 
fellows of the Society may be relied on to sup- 
port the council in an undertaking absolutely 
essential to the complete success of the 
National Antarctic Expedition. 


THE U. 8. GEOLOGICAL SURVEY. 


In the U. S. Geological Survey the Geologic 
Branch is reorganized by the appointment of 
Mr. C. Willard Hayes to the position of geol- 
ogist in charge of Geology to take effect 
March 1, 1902. Mr. Hayes has been connected 
with the survey since 1887 and has served with 
ability in various relations as assistant geol- 
ogist, geologist, and since 1900 as geologist in 
charge of investigations of non-metalliferous 
economic deposits. He is now placed in 
administrative control of the geologic branch 
in order that the director may be relieved of 
executive details and the organization may be 
strengthened by the undivided attention of its 
head to carrying out the director’s general 
policy. By this appointment Mr. Willis, who 
since 1897 as assistant in geology to the direc- 
tor has performed the administrative work of 
geology, is freed from that duty and will be 
at liberty to give more attention to the divi- 
sion of areal and stratigraphic geology, of 
which he has charge. In announcing these 
changes at a meeting of geologists in the office 
of the survey on February 20, the director 
called attention to the plan of organization of 
the geologic branch set forth in the Twenty- 
first Annual Report, pages 20 and 21, and 
more fully elaborated in the forthcoming 
Twenty-second Annual Report. The funda- 
mental idea of the organization is that scien- 
tific direction and supervision may be and in 
most cases should be separated from adminis- 
trative control. Specialists are placed in 
charge each one of investigations in a par- 
ticular subject, Messrs. Becker, Chamberlin, 
Day, Emmons, Hayes, Stanton, Van Hise and 
Willis having been thus appointed, but their 
authority is in general limited to considera- 
tion and approval of the scientific aspects of 
the work. Administrative authority remained 
immediately with the director, and is now in 
a degree transferred to the geologist in charge 
of geology, Mr. Hayes. 
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SCIENTIFIC NOTES AND NEWS. 

Ar the last meeting of the Rumford Com- 
mittee of the American Academy of Arts and 
Sciences it was voted to appropriate the sum 
of $300 to Professor E. F. Nichols, of Dart- 
mouth College, for the purchase of a spec- 
trometer in furtherance of his research on 
resonance in connection with heat radiations. 


Dr. Franz Boas, professor of anthropology 
in Columbia University and curator of anthro- 
pology in the American Museum of Natural 
Ilistory, has been elected an honorary member 
of the Anthropological Institute of Great 
Britain and Ireland. 

Proressor W. O. Atwater, of Wesleyan 
University, has gone to Havana for a con- 
ference on the dietary standards for the pub- 
lie institutions. 

Proressor Emite Bourroux, of the Sor- 
|onne, has been elected Gifford lecturer in the 
University of Glasgow, in succession to the 
Master of Balliol, whose term has expired. 

Principat FE. H. Grirrirus, of Cardiff Uni- 
versity College, has been given the degree of 
Doctor of Science by Cambridge University. 

Dr. M. E. Wapswortn, head of the depart- 
ment of mines and mining in Pennsylvania 
State College, has been elected geologist for 
ihe Pennsylvania State Board of Agriculture. 


Mr. Henry L. Warp, one of the managers 
and vice-president of Ward’s Natural Science 
ISstablishment, Rochester, N. Y., has been 
eleeted to the position of custodian and secre- 
tary of the Public Museum of Milwaukee, 
which position he will assume the latter part 
of March. 

Proressor E. Mitiosevicn has been ap- 
pointed director of the Astronomical Observa- 
tory at Rome as successor to Professor Tac- 
chini, who retired recently. 

Tie trustees of the Ohio State Academy of 
Science have made the following grants from 
the Emerson MeMillin research fund: Pro- 
fessor Lynds Jones, Oberlin, Ohio, to enable 
him to complete his ‘Catalogue of the Birds 
of Ohio,” $75; Professor J. S. Hine, Colum- 
bus, Ohio, to enable him to complete his work 
on the Tabanide, $50; Professor J. H. 
Schaffner and Fred. Tyler, to study and report 
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on the ecology of Brush Lake, Champaign 
County, $50. No. 5 of the Special Papers 
of the Academy will soon be printed. It con- 
tains the results of investigations made with 
the aid of this fund. 

Dr. H. Givsert, head of the depart- 
ment of zoology of Stanford University, will 
sail soon on the U. S. steamer Albatross on 
a six-months’ scientific expedition to Hawaii, 
to continue the work conducted last year by 
Dr. David Starr Jordan and Dr. Oliver P. 
Jenkins. Dr. Gilbert will be accompanied by 
Professor C. C. Nutting, of the Univer- 
sity of Iowa; Dr. John C. Snyder, instructor 
in zoology at Stanford, and Mr. Walter F. 
Fisher, a Stanford graduate from the same 
department. 

Tue British Government appointed some 
time since a committee of experts, consisting 
of Lord Rayleigh, Sir J. Wolfe Barry and 
Professor Ewing, to ascertain how, if possible, 
the vibration of the Central London ‘tube,’ 
which is causing serious injury to property 
overhead, can be prevented. The committee 
recommends substituting carriages with mo- 
tors underneath for the locomotives now used. 


Dr. Apotr Meyer, director of the patho- 
logical Institute for the New York State Hos- 
pitals, gave an address entitled ‘Conditions for 
Psychiatric Research,’ before the Philadelphia 
Neurological Society on February 25. After 
the address a reception was tendered Dr. 
Meyer at the University Club. 

Dr. L. O. Howarp, entomologist of the U. 8. 
Department of Agriculture, gave the annual 
publie lecture before the Brown Chapter of 
the Society of the Sigma Xi on Wednesday 
evening, February 26, his subject being ‘The 
Practical Applications of Entomological Sci- 
ence, with special reference to Shade Tree 
Insects.’ 


Tue death is anfiounced of Mr. William 
Martindale, a prominent British pharmacist 
at the age of sixty-one years. He had been 
president of the Pharmaceutical Society and 
was for many years one of its board of ex- 
aminers. 

Tue death is also announced of Dr. Charles 
Stuart, a well-known English naturalist. 
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CiviL service examinations will be held 
in New York City on March 15, for the fol- 
lowing positions in the reorganized Patho- 
logical Institute: Associate in chemistry 
($1,800); associate in clinical psychiatry 
($1,200) ; associate in neuropathology ($1,800). 

Tue Prussian Budget for 1902 appropriates 
20,000 Marks for further study of means of 
prevention and early diagnosis of typhoid 
fever; 10,000 Marks to the Committee for 
Cancer Research, and 53,000 Marks to be 
applied to the erection and maintenance of a 
cancer ward and laboratory in connection with 
the Charité Hospital at Berlin. 

THe newly-organized American Electro- 
Chemical Society, which now numbers 294 
members, will hold its first meeting at Phila- 
delphia on April 3, 4 and 5. 

Tue general mheeting of the American Phi- 
losophical Society, to which we have already 
called attention, will be held in the hall of 
the Society in Independent Square on April 
3, 4 and 5. The morning sessions begin at 
10:30 a. M. and the afternoon sessions at 2 
p. M. Members intending to be present who 
have not yet notified the Committee on 
Arrangements to that effect are particularly 
requested to do so without delay. Luncheon 
will be served in the rooms of the Society. A 
reception will be given to the members by the 
president and managers of the department of 
archeology of the, University of Pennsylvania 
at the Free Museum of Science and Art, 
Thirty-fourth and Spruce Streets, on Thurs- 
day evening, April 3, at 9 o’clock. The visit- 
ing members will be the guests of the resident 
members of the Society at dinner on Friday 
evening, April 4. A considerable number of 
important papers have been promised, a list 
of which will be published later in this jour- 
nal. 

Unper the auspices of the department of 
zoology of Columbia University Dr. Jacques 
Loeb, professor of physiology and _ experi- 
mental biology at the University of Chicago, 
will give in March a course of lectures on ‘The 
Dynamies of Living Matter.’ The subjects 
are: 

‘March 18, ‘ The General Chemical Character of 
Life Phenomena’; March 19, ‘ The General Phys- 
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ical Constitution of Living Matter’; March 20, 
‘ Protoplasmic Motion, Muscular Contraction and 
Cell Division’; March 21, ‘The Effects of the 
Galvanic Current upon Life Phenomena’; March 
24, ‘The Effects of Ions upon Various Life Phe- 
nomena’; March 25, ‘The Effects of Light and 
Heliotropism’; March 26, ‘ Artificial Partheno- 
genesis and the Problem of Fertilization’; March 
27, ‘Regeneration and the Reversibility of the 
Process of Development.’ 


Dr. ALEXANDER MACFARLANE will give at 
Lehigh University during March a course of 
lectures on British mathematicians of the 
nineteenth century, the dates and subjects 
being as follows: 


March 14, 5 p.m., ‘James Clerk Maxwell’; 
March 15, 11:30 a.m., ‘Henry John Stephen 
Smith’; March 18, 5 p.m., ‘ William John Mac- 
quorn Rankin’; March 21, 5 p.m., ‘ James Joseph 
Sylvester’; March 22, 11:30 a.m., ‘ Peter Guth- 
rie Tait’; March 25, 5 p.m., ‘ William Thomson, 
first Lord Kelvin.’ 


A course of nine lectures upon ‘Science and 
Travel’ has been arranged by the Field Colum- 
bian Museum, Chicago, for Saturday after- 
noons in March and April at 3 o’clock. The 
lectures will be illustrated by stereopticon 
views. The subjects, dates and lectures are: 


March 1.— Texas Petroleum’: Dr. WILLIAM 
B. Puriurps, professor of field and economic 
geology, University of Texas, and director of the 
university mineral survey. 

March 8.— The Sun Dance of the Cheyenne and 
the Arapaho’: Dr. Grorce A. Dorsey, curator of 
anthropology, Field Columbian Museum. 

March 15.— The Northern Rocky Mountains’: 
Dr. Stuart WELLER, assistant professor of paleon- 
tologic geology, University of Chicago. 

March 22.— Geological Field Work in the Iron 
and Copper Districts of the Lake Superior 
Kegion’: Professor U. 8. Grant, Northwestern 
University, Evanston, Illinois. 

March 29.— Birds and their Nests’: Dr. 
JAMES ROLLIN SLONAKER, University of Chicago. 

April 5.— Insects of Southern Peru and Bo- 
livia’: Mr. J. GERHARD, assistant 
curator, Division of Entomology, Field Columbian 
Museum. 

April 12.— Interpretation of Some Features of 
Landscape’: Professor Conway MACMILLAN, Uni- 
versity of Minnesota, Minneapolis. 

April 19.— Recent Explorations in Prehistoric 
Hopi Ruins, Arizona’ (Stanley McCormick Ex- 
pedition): Mr. C. L. Owen, assistant curator, 
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Division of Archeology, Field Columbian Mu- 
seum. 

April 26.— The Crow Indians of Montana, A 
Western Plains Tribe’: Mr. 8S. C. Sims, assistant 
curator, Division of Ethnology, Field Columbian 
Museum. 


We learn from the London Times that the 
Government of India, which some time since 
selected an officer of the Forest Department to 
study the insects injurious to forests, more 
recently appointed an inspector-general of 
agriculture. It is reported now to be consider- 
ing a further important step in the same 
direction, in the shape of the establishment of 
a scientific board to cooperate with the inspec- 
tor-general. Probably it would consist of an 
economic botanist, entomologist, geologist and 
chemist. Agriculture is by far the greatest of 
Indian industries. The institution of a staff 
of trained inquirers to bring the light of West- 
ern science to battle with the legion of its 
chief enemies—drought, insect pests, and 
obstinate human ignorance—would be in 
entire accordance with the enlightened spirit 
of Lord Curzon’s administration. 


Proressor M. Foster, secretary of the Royal 
Society, has addressed a letter to the London 
Times explaining the relation of the Royal 
Society to the proposed British Academy. He 
says: A committee of the Society was 
appointed to consider various suggestions 
which had been made to the Society as to the 
representation of philosophico-historical stud- 
ies in an ‘academy,’ and to state ‘the various 
reasons which may be urged for and against’ 
the several suggestions. It is quite incorrect 
to speak of the eminent persons in question 
as ‘applicants’ for membership, or of the 
committee as appointed to consider whether 
the Society could recognize their claims, or 
should extend their charters in order so to 
do, though the committee did incidentally 
inquire into the powers given to the Society 
by the charters, and came to the conclusion 
that the above-mentioned studies could be 
included in the work of the Society. The sug- 
gestions were four in number—one proposing 
the creation of an independent organization 
and three proposing the promotion of these 
studies within the Royal Society itself in 
three different ways. The committee in its 
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report made no recommendations; it simply 
‘stated the reasons for and against.’ The 
council consulted the whole body of fellows 
at a special meeting, and subsequently passed 
a resolution, the meaning of which was that 
it approved of the first suggestion. 


Tue British Meteorological Council has 
presented a report to the Royal Society which 
has been issued as a government blue book. 
The work of the office is summarized under 
the following heads: (1) Ocean Meteorology 
—the collection, tabulation and discussion of 
meteorological data for all parts of the ocean 
traversed by British ships. The preparation 
and issue of charts or other publications exhib- 
iting the results obtained from the discussion 
of the observations. The issue of meteorolog- 
ical instruments for use on board the ships of 
the Royal Navy, and for observers belonging 
to the merchant service, with which is asso- 
ciated the supply of instruments to the tele- 
graphic reporting stations, ete. (2) Weather 
Telegraphy—the collection of observations 
transmitted by telegraph three times in each 
day from selected stations in the British Isles 
(chiefly on the coasts) and on the continent 
of Europe, the preparation of a daily report 
embodying the observations and of forecasts 
of weather based upon them, and the issue of 
warnings to ports on the coasts of the United 
Kingdom whenever there are indications of 
the approach of severe storms. (3) Clima- 
tology—the collection of information of vari- 


‘ous kinds from observatories and other land 


stations in the British Isles and from a few 
stations in British possessions or in foreign 
countries with the view of extending the 
accurate knowledge of the meteorological con- 
ditions obtaining in the various districts in 
which the observations are made, and of the 
changes to which they are subject. (4) 
Library—for the collection and preservation 
of weather maps and other publications issued 
by the colonies and dependencies of the Brit- 
ish Empire and by foreign countries, so that 
they may be available for consultation by 
those requiring information as to the weather 
in various parts of the globe. (5) Miscel- 
laneous investigations. (6) Publications. (7) 
Finance. 
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Nature states that an astronomical observa- 
tory has been erected and equipped by the 
Bengal Government at the Presidency Col- 
lege, Calcutta, and was recently opened. 
The idea of providing means for the instruc- 
tion of Indian youths in practical astronomy 
was conceived about five years ago, when the 
Maharaja of Tipperah presented to the Presi- 
dency College an equatorial telescope by 
Grubb, 43-inch aperture. On Dr. J. C. Bose’s 
representation, the Government of Bengal 
agreed to provide a building suitable for ob- 
servations. But it was not done until after the 
eclipse of January, 1898, when the profes- 
sional and amateur astronomers who visited 
India caused active interest to be taken in 
building the observatory. From an article in 
the Pioneer Mail it appears that the’ chief in- 
strument of the observatory is a 7-inch equa- 
torial by Sir Howard Grubb, with an elec- 
trically controlled driving clock and with elec- 
tric lights for all the graduated circles. The 
telescope will generally be used for eye obser- 
vations, but the object-glass may be adapted 
to photography, and the mounting of the tele- 
scope is of a strength that will admit of its 
being used for spectroscopic examination of 
the sun or the brighter stars. 

At a meeting of the members of the Royal 
Institution on February 3 thanks were re- 
turned to Sir Frederick Bramwell, for his do- 
nation of £100, and to Mr. Frank McClean, for 
his donation of £50 to the fund for the promo- 
tion of experimental research at low tempera- 
tures. It was announced that the following 
valuable relics of Michael Faraday, bequeathed 
to the institution by the late Mr. Thomas J. 
F. Deacon, had been received: Medals of silver 
and bronze (numbering 20 in all), and includ- 
ing the Fuller medal of 1828, two Copley 
medals of 1832 and 1838, two Newton medals 
of the Royal Society, 1833 and 1838, and the 
Rumford medal of 1846; and two foreign 
Orders, contained in a small mahogany box; 
a book of portraits and autographs, including 
orginal letters from the Prince of Wales and 
Prince Alfred, Louis Napoleon, Humphry 
Davy, Thomas Young, Humboldt, John Dal- 
ton, Whewell, Mary Somerville and many 
others; a daguerrotype of a consultation of 
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Faraday with Professor Daniell; a drawing in 
colors of the laboratory of the Royal Institu- 
tion, and a manuscript book entitled ‘A Class 
Book for the Reception of Mental Exercises 
instituted July, 1818,’ containing contributions 
by Faraday. 


Tue following sets of scientific books were 
recently sold at auction in London: The 
Alpine Journal, from the commencement in 
1863 to November, 1901, £29 10s.; M. C. Cooke, 
‘Tllustrations of British Fungi,’ and supple- 
ment, 1881-91, with upwards of 700 colored 
plates, £23; the Quarterly Journal of the 
Geological Society of .London, from the com- 
mencement in 1845 to August, 1901, £16; 
Sowerby’s ‘British Botany,’ 1863, etc., £33; 
the publications of the Paleontographical So- 
ciety, 1848-97, £17 15s.; H. G. L. Reichenbach, 
‘Icones Flore Germanice et Helvetiz,’ etc., 
1850-99, 23 volumes with upwards of 2,000 
colored plates, £63 10s. 


WE learn from the London Times that under 
the presidency of Dr. Morris, the Imperial 
Commissioner of Agriculture, the fourth West 
Indian Agricultural Conference was held at 
Barbados on January 4 and 6 last, there being 
a large gathering of the representatives of 
the botanical, chemical, and educational de- 
partments, and of the chief agricultural socie- 
ties in the West Indies. The proceedings were 
opened by Sir Frederic Hodgson, the governor 
of Barbados, in an address of welcome. In his 
presidential address Dr. Morris passed in re- 
view the various industries of the islands, 
from sugar to bee-keeping and onion-growing. 
With regard to the question of central fac- 
tories he expressed the hope that in some of the 
smaller sugar islands it had approached a stage 
when the details may be submitted to the con- 
sideration of the planting community. In 
Barbados the opinion is not unanimous that 
central factories would materially improve the 
condition of all classes of the community. It 
is only proposed to introduce factories grad- 
ually, but so long as nothing is done it is diffi- 
cult to look forward with any degree of com- 
fort to the future of the sugar industry of the 
island. Papers on various subjects were read 
and discussed, sugar, naturally, taking the 
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There were communications 
on sugar-cane experiments in Barbados, 
Antigua, St. Kitts, Trinidad and British 
Guiana. In Guiana an important feature has 
been the trials of canes on an estate scale, in 
addition to the necessary small plots. It is 
fully realized by the officials of the Imperial 
Agricultural Department that a strenuous at- 
tempt must be made to raise the general 
standard of intelligence amongst all classes; 
and it is in contemplation shortly to com- 
mence the publication of a fortnightly paper, 
the Agricultural News, containing hints and 
advice in regard to all points of interest in the 
islands. 


UNIVERSITY AND EDUCATIONAL NEWS. 

Ir is announced that Mr. James Stillman, 
of New York, has given $100,000 for the estab- 
lishment of a chair of anatomy in the Har- 
vard Medical School. 

THe University of Wooster, Wooster, O., 
successfully completed on February 21 a cam- 
paign to raise $140,000 in order to secure two 
large conditional gifts,$100,000 by Mr. Andrew 
Carnegie and $50,000 by Mr. L. H. Severance, 
of Cleveland. In place of the building which 
was destroyed by fire on December 11, there 
will be erected a main building containing 
lecture rooms, a building for chemistry and 
physies, a building for biology and geology, 
an academy building and a heating plant. 

Ir is proposed to establish in New York 
City a branch of the Catholic University of 
America, to be known as the Department of 
Pedagogy. 

Mr. Joun D. Rockeretier has given $5,000 
to Washington and Lee University, thus com- 
pleting the fund of $100,000 for a memorial 
to the.late President William L. Wilson, in the 
form of an endowment for the chair of eco- 
nomics and political science. 


Tue trustees of the University of Pennsyl- 
vania have awarded the contract for the con- 
struction of the new Medical Laboratories. In 
the extent of the plan and in the cost of this 
addition to the facilities of the University, it 
is the most important agreement ever entered 
into by the corporation. Since the study of 
the subject was first begun, the scope of the 
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purposes to be attained has so widened that 
from the original projected cost of two hun- 
dred thousand dollars, three years ago, the cost 
of the completed undertaking now entered 
upon will be about six hundred thousand dol- 
lars. The study of the plans has covered al] 
the scientific medical laboratories both in Eu- 
rope and in this country; and the faculty of 
medicine feel, and the members of the medical 
committee of the trustees feel, that the result 
as submitted by the architects, Messrs. Cope 
& Stewardson, will repay all the attention and 
study and pains which have been taken. The 
building will be wholly fire-proof, and _ its 
extent may be understood when it is known 
that its front on Hamilton Walk is three hun- 
dred and forty feet, and the depth of its west- 
ern wing, one hundred and ninety feet. Pro- 
vision in respect of north light and of quiet 
and of freedom from dust has been made for 
original work in all three of the laboratories 
included in the building. 


Proressor Jostan Royce, professor of phi- 
losophy at Harvard University, and Professor 
J. Mark Baldwin, professor of psychology at 
Princeton University, will lecture before the 
summer school of the University of California 
during July. 


Ar Cambridge University Professor Tilden, 
F.R.S., has been appointed an elector to the 
chair of chemistry; Lord Rayleigh, F.R.S., an 
elector to the chairs of chemistry and of 
mechanism; Dr. Hill, to the anatomy chair; 
Mr. F. Darwin, F.R.S., to the botany chair; 
Dr. Hinde, F.R.S., to the geology chair 
(Woodwardian); Sir G. G. Stokes, F.R.S., to 
the Jacksonian and Cavendish chairs; Dr. D. 
MacAlister, to the Downing chair of medicine; 
Dr. Hugo Miiller, F.R.S., to the chair of 
mineralogy; Professor E. Ray Lankester, 
F.R.S., to the chair of zoology and compara- 
tive anatomy; Professor McKendrick, F.R.S., 
to the chair of physiology; Lord Lister, F.R.S., 
to the chair of pathology; and Professor Mar- 
shall Ward, F.R.S., to the chair of agriculture. 


Dr. Franz Witnetm Necer, curator in the 
Botanical Museum at Munich, has been called 
to a professorship in the School of Forestry at 
Eisenach. 


